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NOTES AND COMMENTS. 


British Manufacture of Tungsten Powder. 


The commencement of war found us short of 
many commodities which had hitherto been sup- 
plied by Germany. One of the most important of 
these was pure metallic tungsten used fur making 
high-speed tool steel, practically the whole supply 
of which came from Germany, although ferro- 
tungsten wag produced in France, and to some 
extent in this country. Sheffield tool-steel makers, 
however, have never found ferro-tungsten suffi- 
ciently pure for making the best-quality steels, 
although it is suitable enough for lower-quality 
products. In separating the tungsten oxide from 
the ore all impurities can be eliminated, while in 
electrically smelting the ore into ferro-tungsten 
only the highest-grade ores can be used, and even 
then impurities are found to be present. In addi- 
tion, of course, the carbon content is high. 

When war was declared in August, 1914, the 
stock of pure metallic tungsten in England was 
limited, and with the demand for munitions there 
came a corresponding demand for a large output of 
high-speed steel. The position of the Sheffield 
steel-makers was a very serious one, and amongst 
others, Mr. Arthur Balfour and Mr. A. J. Hobson 
took the matter up energetically with the Govern- 


- ment, and particularly with Lord Moulton, who 


was dealing with matters of this sort. It was 
decided that the best ends would be served by hav- 
ing the users of tungsten powder themselves the 
producers, and, after investigating the merits of 
ferro-tungsten, it was officially decided that a fac- 
tory to produce tungsten metal powder was 
essential, and the high-speed tool-steel makers pro- 
ceeded to put down a factory to manufacture the 
powder under the guidance of a Committee of 
makers, who formed the shareholders of the com-) 
pany. 

As the project proceeded, however, practically 
the whole of the trade, with a few exceptions, 
became interested in the venture, the basis of 
capital subscription being the quantity of tungsten 
used by the individual firms. The services of Mr. 
Julius L. F. Vogel, son of the late Sir . Julius 
Vogel, K.C.M.G., formerly Premier of and Agent- 
General for New Zealand, were secured, and Mr. 
Vogel was appointed managing director. The com- 
pany now embraces some 30 firms, whose combined 
output of high-speed steel prior to the war was 
about 80 per cent. of the total output. 

On another page we give a description of the 
process employed. 


Fuel Economy. 


The subject of fuel economy is receiving none too 
early attention, for our prolific supplies have 
developed in the past a distinctly wasteful dis- 
regard of values. Wastage occurs in methods of 
consumption, in the destruction’ by direct burning 
of coal of what would be valuable by-products, 
and in numerous other ways. That much of. this 
wastage will have to be curtailed in future, in the 
national interests, is obvidus; but how far direct 
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Government action will be necessary one cannot 
say. Professor Bone, in an address on the subject 
recently, contended that to effect the great 
economies required three necessary provisions 
would have to be made. (1) There would have to be 
a good deal of investigation and research by scien- 
tific men acting in conjunction with technologists, 
and that research could not be undertaken at 
private expense. It should be a charge upon public 
funds, and they would have to call upon the Legis- 
lature to help them to clear away certain obstacles. 
He did not wish to see the State controlling the 
fuel industry, but if the nation found the money 
to carry out research he thought it had a right to 
ask that it should have some power of regtletion 
and control over consumption. (2) There should 
be some authority representative of the nation 
which could step in and say to someone who was 
flagrantly not using, but abusing, coal that they 
would not allow him to do this any more; that he 
must change his methods and work more economi- 
cally. (3) Money would have to be expended on 
new plant, but if the returns on capital expendi- 
ture were so great that they could afford to put in 
the capital, the community would be justified in 
lending the capital, to be re-paid over a period of 
years. 

In the course of his Memorandum for the year 
1915 Mr. C. E. Srromeyer (Chief Engineer of the 
Manchester Steam Users’ Association), remarked 
that hardly any improvement is likely to be 
effected in the economic working of boilers for, as 
is well known, there is only a margin of about 20 
per cent. to 25 per cent. to play with. Considerabie 
pecuniary saving might often be effected by in- 
creasing the number of boilers, so as to be able to 
burn a poor and relatively cheap fuel if this can 
be got. For instance, if, when best coal costs 20s., 
dirty coal of, say, 75 per cent. heating value were 
obtainable for, say, 6s. per ton, the coal bill would 
be reduced to one-half, but only if the local colliery 
can bring this dirty coal to bank, and if the boilers 
are large enough to burn it. From a national 
economic point of view the.combination of the 
ihternal-combustion engine with electric distribu- 
tion of power would seem an ideal one. Our 
collieries would then be encouraged to mine even 
our dirtiest coal. This coal would produce by- 
products for farmers and for the coal tar indus- 
tries and supply the engines with suitable gas, and 
our factories would receive their power at a lower 
cost than they could produce it. : 

So far as the foundry is concerned the future 
will probably see much extended the use of gas 
in melting furnaces, particularly in non-ferrous 
work. In the ironfoundry the cupola with coke as 
fuel will doubtless long reign as the chief meltin 
medium; but bee-hive coke is ultimately doomed, 
on account of the loss of by-products which it 
involves. 


The Business Names Bill, 
While there may be some who object to its re- 


quirements, we think traders generally will wel- 
come the passing into law of the Registration of 
Business Names Bill, which was read for the third 
time in the House of Commons last month, and 
passed. The Bill affects not only present enemy 
firms and persons, but every firm or person, 
British or foreign, having a place of business in the 
United em and carrying on business under 
a name which does not consist of the true surnames 
of all partners, All these firms and persons must 
register under pain of a fine of £5 for every day's 
default, and anybody may start proceedings against 
them. Moreover, the courts of law are not to 


enforce contracts entered into by firms or persons 
which omit to register, during the time they are 
in default, unless the court sees fit to give them 
relief. In addition to this, every registered firm 
must put the registered particulars in every cata- 
logue, circular, or business letter it sends out. 

These restrictions and requirements may seem 
stringent, and there will be cases where they ap- 
pear to operate harshly; but the provisions of the 
Bill will make for the elimination of many 
‘‘ shady ’’ concerns which operate under impres- 
sive but meaningless titles. 


Ignorance and Specifications. 

Many caustic comments have been made during 
the past two years on the restrictions imposed by 
some official steel specifications. In the light of 
modern metallurgical advances many of the limits 
of composition which are set appear to be unneces- 
sary and wasteful. One would not wish, of course, to 
relax the stringency where any serious doubt exists, 
and when the material is to be employed for pur- 

where grave danger is hak to failure; 
ut when old ideas have been exploded and new 
facts ‘established, surely the latter should be em- 
bodied in specifications for material for public and 
national uses. The summary of a Paper by Dr. 
Stead, which appears on another page, gives some- 
vxamples of restrictions which are still slavishly re- 
tained by ‘those who base their ideas gn data pub- 
lished in past decades. Taking, for example, the- 
phosphorus content of steel, Dr. Stead points out 
that when judgi the properties of steel note- 
should be made of the fact that in many cases when 
carbon is rather low phosphorus may be an ad- 
vantage, for it has similar influence to carbon, 
which it replaces. Phosphorus has been given a 
bad name, like many other elements, but far from 
always being an enemy is often a friend. 

Sulphur is another element of bad repute; but 
recent researches have indicated that when a 
rolled steel in use has to be stressed: trans- 
versely to the rolling direction the sulphur should” 
be low, but when stressed in line with the rollin 
direction, as in rails and axles and in materia 
that has to be submitted to sudden shock, sulphur 
is not a disadvantage. Steel high in sulphur re- 
sembles wrought iron and is more or less fibrous. 
Sulphur may be regarded as a friend when it is 
used intelligently, and not invariably as the . 
enemy it is represented to be. This, of course, 
does not imply that a high sulphur should be 
aimed at, particularly in castings, but that the old ” 
limits may often be safely and with advantage 
exceeded. In the early days of steel-making, 
owing to the difficulty of getting a sufficient quan- 
tity of manganese into the steel without unduly 
raising the carbon, the reputation of sulphur was 
well deserved, for sulphur per se in steel without 
manganese induces red-shortness. But this trouble . 
has been largely discounted by the introduction of 
spiegeleisen of high manganese content, for it nas 
long been proved that manganese counteracts the 
effect of sulphur. Many engineers, however, basin, 
their ideas on old text-books, still reject steels o 
exceptional quality, because the sulphur exceeds 
arbitrary limits, even when all mechanical tests 
have proved that the material is perfect. 

Copper is another element about which much - 
misconception exists. About 0.5 per cent. imsteel © 
has little or no material influence on the mechani- 
cal properties of the metal; while, on the other 
hand, it has been pues that even small quantities 
of copper in steel make it more resistant to acid ~ 
corrosion. Yet many users still consider a trace - 
to be detrimental. 
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Electric Furnaces for Light Castings.* 


By V. C. Faulkner. 


Many papers have already been given before the 
various technical societies on the subject of steel- 


making in the electric furnace, but remarkably few - 


have been given by metallurgists or practical men. 
The industry was created by electrical engineers, 
and was run by them for several years, It was 


only when they realised that steel-making was not 
a question of mathematics, but chemistry and 
commonsense, that they decided to leave their in- 
ventions to the metallurgists in the various steel 
works to develop. “ey 
Broadly speaking, there are three distinct 
principles on which electric furnaces can be 
designed—namely, induction, arc radiation, and 
the well-known arc conduction. The types designed 
on these three principles are basically as different 
from one another as is a cupola from a crucible 
furnace. : 
The general principle of the induction furnace is 
to use the metal bath as the secondary circuit in 
a furnace which is practically a step-down trans- 
former. A current of high voltage and low 
amperage is made to flow through the primary 
winding. This induces into the ring of metal a 
current of low voltage and high amperage, and the 
resistance which the metal offers to passage of the 
current causes it to melt. As a metallurgical 
appliance it only offers very few advantages, 
namely :—It is a good load for the engine or power 
station, and no impurities are introduced with the 
fuel. Its disadvantages are: A solid ring of metal 
has to be charged to complete the circuit for start- 
ing up, unless liquid metal is available, and a 
portion of the charge must be left for the next 
heat. No refining can be accomplished, therefore 
pure scraps only are usable. Fettling and _re- 
pairing are impossible since metal is always left in 
the furnace. and moreover the movement of the 
bath with the current converts the section of the 
bath from a broad V to that of a Scotch thistle. 


* Read before the London Branch of the British Foundrymen’s 
Association, October 27, 1916. 


The various furnaces designed on the induction 
principle are rapidly dying out. The annular or 
figure 8-like construction does not appeal to men 
ased to handling the older and newer types of 
furnaces, 

With regard to the arc-radiation principle, some 
excellent work has been done with furnaces of this 
type, but as arcs have the habit of radiating their 
heat upwards as well as downwards, the roof and 
walls of the furnace must suffer enodrmously. They 
are usually constructed throughout of magnesite 
bricks. Under the present abnormal conditions 
the cost of renewing roofs and walls renders the 
working of the plant prohibitive, and even in peace 
times these costs are an extremely serious matter. 
Above all, these furnaces are only heated by heat 
rays radiated from arcs, and the steel does not 
derive the benefits which are conferred by passing 
the current through the bath; that is to say, com- 
plete de-sulphurisation and de-oxidation cannot 
take place through the normal working of an arc- 
radiation furnace as 
furnaces, 

Are-conduction furnaces are those designed on the 
principle of electrodes carrying the current direct 
to the metal of the bath, the current arcing on 
it and returning back to the source of energy by 
diverse routes. The metallurgical benefits con- 
ferred by the arrangements of the electrical systems 
in aré-conduction furnaces are considerable, and 
naturally many letters patent have been granted 
covering the various systems. In choosing an 
electric furnace in which to manufacture castings, 
the following are the points to watch :—In the first 
place, get a furnace that looks like a furnace and 
not like a piece of apparatus from a_physical- 
research laboratory; see that its doors are of 


it does in are-conduction 


Fie. 2. 


serviceable size, large enough for charging pur- 

poses. and not so large that they would weaken the 

structure or admit too much cold air. Try to 

avoid, if possible, furnaces requiring rotary trans- 

formers, on account of their inefficiency and the 

extra labour costs, which naturally boost up the 
B 
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cost per ton of castings. Such tran®formers are 
always liable to break down and stop production. 
With a good plant, and taking current from a 
central supply, all that it is necessary to instal are 
static transformers (for changing the supply 
current into one suitable for steel melting), motors 
for tilting and moving the electrodes, switchgear 
and furnace proper. 


See that the system gives a useful motion to the 
bath, so that the slag re-actions are appreciably 
accelerated. Mechanical attempts to bring this 
about have not only proved costly but inefficient. 
See that the furnace is designed to take standard 
sizes of bricks, and that spare roofs and doors are 
provided so that delays are reduced to a minimum. 
Do not be influenced by the low current con- 
sumptions put forward as representative practice 
by some of the less reputable furnace makers. 
Some of the figures published very closely approxi. 
mate the theoretical minimum. They quite forget 


that ‘the, proposition is, additional to melting and 
refining a given quantity of steel, the raising to 
and maintaining at  steel-melting temperature 
twice the weight of the charge in the form of 
refractory materials. 

Just as in a Bessemer or a Siemens furnace the 
melter relies to a large extent on the combustion 
of the carbon, silicon, manganese, etc., for the 
requisite heat for the melting of the charge, so the 
electric furnace melter must be made to rely not 
solelv on the heat from the current but on 
exothermic reactions. Taking the Electro-metals 


furnace as representative of the arc-conduction 
furnace, Figs. 1, 2, 3 and 4 show it to be a tank 
of steel-plate construction. Fig. 3 is an older 
design of furnace; Fig. 4 shows the electrodes 
raised. The construction is similar to a tilting 
open-hearth furnace; the main difference being 
that on the back of the furnace are mounted two 
vertical masts carrying the electrode cranes for 
resseys and lowering the electrodes. Each of the 
two sides of the furnace is provided with a working 
door, giving ready access to all parts of the hearth. 
The front of the furnace is provided with a teem- 
ing spout, which also serves the purpose of a 
slagging notch and an auxiliary working door. 

The furnace tank lies on two rocker castin 
which rest ‘on rail castings on the foundations, the 
position of the rockers during the tilting being 
recistered by notches and slots which engage one 
another. Fig. 5 depicts the tilting gear, which is 
situated on a lower level behind the furnace. The 
electrode holders are attached to, but insulated 
from, the carriages which travel up and down the 
electrode masts. The roof frame is detachable, and 
should be provided in duplicate to save the furnace 
being shut down whilst another roof is being 
bricked. 

For this type of furnace, current, whether it 
arrives at the foundry as two- or three-phase high- 
tension, is transformed by two single-phase trans- 


formers to 2-phase low-tension, having various 
tappings at 50 to 100 volts. The current travels 
down the electrodes and arcs on to the metal, 
passes through the metal and lining, which it 
warms in passing, and goes back to the transformer 
by a common neutral conductor. Fig. 6 shows the 
very simple switchgear ‘which is necessary, whilst 
Fig. 7 pictures an apparatus which is often 
installed for automatically controlling the 
amperage, or, in other words, the temperature of 
the furnace. Fig. 8 is a diagram of the furnace 
and electrical connection, A and B being electrodes 
and N the return. ‘ 

The furnace is prepared for use in the followin 
manner :—On the bottom of the furnace is rammed 
a layer of carbon mixture which is the bottom 
electrode of the system, then a course of magnesite 
bricks, On this is rammed a mixture of dolomite 
and tar. The walls containing the bath are of 
magnesite, but those above the bath, and the roof, 
are of silica. Sometimes the basic magnesite is 
parted from the acid silica by a course of neutral 
chrome bricks, but, contrary to theory, it does not 
matter very much in practice. 

The furnace is dried out with a wood and coal 
fire and then town gas, if this is available, but if 
not the furnace is filled up with coke and the 
current is switched on. The electrodes are lowered, 
and contact is made with the coke. As a result of 
its resistance to the passage of the current, it 
becomes white hot and burns in the bottom. Having 
thoroughly burnt in the bottom, the coke is raked 


7 
|| 
— 
‘ Fie. 3. 
| 
Fia. 5. 
| 
: 
a Fig. 4. 
\ 
\ 


THE FOUNDRY TRADE JOURNAL. 


635 


out and the furnace is charged with steel scrap— 
turnings, fishplates, rail-ends, blacksmith’s 
cuttings; in fact, any scrap which will go into 
the. furnace and lie reasonably heavily on the 
hearth, It is usual to protect the lining against 
the mechanical and chemical abraiding action of 
rusty scrap by covering it with pure lime, prefer- 
ably Buxton. It is customary to charge half to 
three-quarters of the capacity of the furnace to 
start with. 

Current is then switched on, and the electrodes 
rerulated either automatically or by hand to give 
a constant amperage on each phase. The rest of 
the charge is added from time to time, and perhaps 
more lime. The length of time required for melting 
depends upon the mechanical and physical nature 
of the charge, the number of heat units its im- 
purities are capable of generating, the power avail- 
able and the design of the furnace. 

The bath is treated with iron ore or mill scale, 
the amount varying with the carbon and rust 
content of the charge. The work which the iron 
ore or mill scale has to carry out is helped along 
by usefully varying the silica or lime content of 
the slag (by adding sand or lime, which respectively 
thin and thicken) and the amperage per phase, or 
temperature. 


As an illustration I will assume that the average 
analysis of the scrap is carbon 0.45 per cent., 
silicon 0.35 per cent., manganese 0.60 per cent., 


sulphur and phosphorus 0.08 per cent. If an 
analysis is made of the bath just before slaggin 
it will be found that the carbon has been oxidise 
down from 0.45 to 0.08 per cent., the silicon from 
0.35 to 0.02 per cent., the phosphorus from 0.08 
to 0.01 per cent., the manganese from 0.60 to 0.10 
per cent., whilst the sulphur is unchanged at 0.08 
per cent. In order to efficiently slag the bath it is 
necessary to have it at a fairly high temperature. 
The slagging door and tools are kept cleaner, and 
the slag leaves the metal much more readily. 
Having slagged, the furnace is tilted back to 
normal position and re-carburised to the amount 
required in the finished steel by adding anthracite. 
Calculated amounts of ferro-silicon and ferro-man- 
ganese can now be added, and a high percentage 
lime slag is formed. This slag is peculiar to the 
electrode furnace. Chemically it contains a much 
higher percentage in lime than could be kept liquid 
im any other type of furnace. Fluorspar is a con- 
stituent which apparently acts catalytically, 
enabling the slag to more easily carry a higher 
percentage of lime. Powdered anthracite or its 
equal is thrown on the slag, and by the action of 
the are undoubtedly forms calcium carbide. 
Simultaneously with its formation the slag becomes 


white, consequent on the reduction of black oxide 
of iron to metallic iron, which passes back to the 
bath. Another peculiar feature is that as soon as 
the slag becomes white it becomes a solvent for . 
sulphur, which is said to exist in the slag as 
calcium sulphide. The action is remarkably quick, 
the sulphur sometimes dropping from 0.06 down to 
0.01 per cent. in ten minutes. 


Fie. 7. 


Just as the iron oxide is reduced from the slag, 
so also are all other metallic oxides, and so if 
0.40 per cent, manganese is required in the finished 
steel then the theoretical amount of ferro-man- 
ganese to give 0.40 per cent. is added; not this 
amount plus 40 per cent, .as is necessary in the 
crucible process, or plus 60 per cent. as is often 
allowed for in the open-hearth. If a slag sample is 
allowed to cool it has the property of dis- 
integrating, which gives rise to its popular name 
of .a ‘‘ falling slag.’’ 

hen these conditions have been obtained the 
only other point to watch is to obtain a good cast- 
ing temperature. The casting temperature varies 
inversely with carbon of the steel. The higher the 
carbon the lower the casting temperature. Then, 
again, a bigger heat is required for a quantity of 
small intricate castings than is necessary with a 
big plain job. 


Fie. 8. 


To the best of my knowledge there are no hard 
and fast lines for predetermining the most suitable 
temper or carbon content for any particular class 
of casting; the practice in the works appears to 
be to get a constant composition suitable for the 
majority of the work and heat treat the castings 
to get the necessary tests. Ordinarily this appears 
to’ work very well. Apparently in commerce small 
castings seem to divide themselves into two classes, 
namely, those with 0.25 to 0.30 »er cent. iat 
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and those with only 0.1 per cent. The 0.1 per cent. 
class is not annealed, only fettled up and welded 
if necessary; whereas the 0.25 per cent. class 
requires a rough heat treatment. Personally, I 
favour the harder variety, as it possesses greater 
tensile strength, and is an easier product to manu- 
facture. At the same casting temperature as the 
softer variety, it will be more fluid. The harder 
castings are much less liable to both internal and 
external defects, and can be made with rather 
smaller runners and risers. The pretty pictures 
which some people show of castings bent double 
do not appeal to me, for castings which begin to 
double up when stressed are equally as dangerous 
as those which break. 

In conclusion, I desire to emphasise that the 
question of profitably making small steel castings 
in the South of England has, by the electric 
furnace, been brought into the region of practical 
politics. I am absolutely sure that there is now 
not a single reason why, after the war, any small 
castings should be bought from Germany. 


Discussion. 


The Presipent (Mr. A. R. Bartlett), referring to 
the use of steel scrap only in the electric furnace, 
asked if castings could be successfully and com- 
mercially made if boiler-shop scrap such as punch- 
ings and cuttings were used. Some firms sold their 
steel scrap to the North of England, and bought 
castings from the North again. If, as Mr. 
Faulkner said, steel scrap could be used in the 
electric furnace, then it seemed that it would pay 
a South of England firm to instal such a furnace 
and make their own steel castings. 

Mr. Favixner said originally a composition of 
half pig-iron and half steel scrap was used in the 
electric furnace, but this was found to be too rich. 
Then, as now, scrap was cheaper than pig-iron, and 
scrap was found to be the better proposition. He 
knew one factory where they were using 90 per 
cent. turnings and a little dear pig-iron. Pig-fron 
contained a lot of impurities, and to refine a melt 
of all pig-iron in the electric furnace was not a good 
proposition at present. The electric furnace was 
an excellent refiner, and a lot of useful and in- 
teresting work could be done by taking cupola iron 
and refining it. At the same time, the normal 
practice throughout the world in the electric fur- 
nace—which was a bad melter—was to use steel 
scrap. 

Answering further questions, Mr. FauLkner said 
that the, rich composition he had referred to was 
rich in carbon, silicon and phosphorus. There 
was a very big difference in this respect in favour 
of steel scrap, The Germans had used _ the 
electric furnace very largely for the small castings 
they used to send here, and in point of number 
of furnaces they were very much ahead of us, but 
the quality of the castings was no better than ours. 
There was no reason why we should not do more, 
because the Germans were using the same type of 
green sand that we had here. The electric furnace 
was used by the Germans for the bulk of the small 
steel castings that used to come here, and after that 
the Bessemer process was used most. 

Mr. Avexanper Hayes asked if the author had 
any experience of the practice of taking Bessemer 
metal and completing the desulphurisation and 
dephosphorisation in the electric furnace? He did 
not know whether the process had been established 
on a permanent basis for castings. : 

Mr. Favixver said this involved a.triplex pro- 
cess with necessarily staffs for the cupola, 
Bessemer and electric furnaces. This worked well 
for big castings. There were only three 20-ton 
furnaces, one being in America and two in 


Germany. There would in all probability be big 
developments of this process for rails, and the 
North of England was at the present time taking 
it up. His experience had only been with the 
small furnaces, and these gave an infinitely better 
casting than the baby Bessemer, because there was 
lower sulphur and phosphorus and freedom from 

ases. Furthermore, the electric furnace used up 
its own scrap, whereas the Bessemer had to sell its 
scrap. He knew of a case in which, with an electric 
and a baby Bessemer working side by side, the elec- 
tric furnace was now actually costing less than the 
baby Bessemer on account of the high price of raw 
materials at present. Normally the baby Bessemer, 
with its huge production, could beat the electric 
on cost but not on quality, and if we were going to 
compete with abroad it was necessary to consider 
quality as well as cost. 

Mr. Aston asked, assuming the molten metal was 
put from the baby Bessemer converter direct into 
the electric furnace, what the time for finishing 
from the scrap would be. , 

Mr. Favikner said that the time for finishing 
from the molten metal melting would be one hour 
and twenty minutes. In other words a purer metal 
was obtained as well as a gain of three hours in 
time, compared with melting from cold. The 
position was that in order to get quality with 
the electric furnace it was necessary to get 
ample heat, and this meant cost in the 
matter of electric current, so that it came to a 
question of time v. cost. If the metal were melted 
in a cupola first and then went straight into the 
electric furnace the time would be two hours, but 
owing to the impurities it would probably be neces- 
sary to slag twice. 

Mr. Hayes asked if it were not the fact that 
the chief object of using the electric furnace to 
finish Bessemer metal was the removal of sulphur 
and phosphorus? 

Mr. Fav.kner said the object of the practice 
was to get a better steel, by getting rid mainly of 
the sulphur; phosphorus could be reduced in 
other types of furnace, but sulphur was a very 
difficult thing to remove, and the electric furnace 
was the only really adequate furnace that could 
reduce sulphur. 

Answering Mr. Aston as to the proportion of 
waste of heavy scrap, Mr. Faulkner said this was 
not a question of the electric furnace, but he 
allowed for 7 per cent. with a decent scrap. It 
might be less or it might be as much as 15 per cent. 
if there were a lot of impurities. 

Mr. A. Barper asked the reason why more slag 
was obtained from pig-iron than turnings or scrap 
of any description? 

Mr. FauLkner said it was because there was more 
silicon, phosphorus and manganese in the pig-iron. 
Turnings were bad to use by themselves, and it 
was found cheaper to use a little bit of pig-iron 
with them. As to a suggestion by Mr. Aston that 
the electric furnace would only compete with the 
Bessemer on the score of getting a better article 
and a better price, he agreed that this was so. 

Mr. J. Gaunt, speaking with regard to light 
turnings, the cheapest form of scrap, said there 
seemed to be some trouble with oxidation during 
the melting. Would not that trouble be overcome 
by briquetting them under hydraulic pressure? 

Mr. Haves said briquetting did not remove the 
oxide. With regard to the exothermic reactions 
mentioned by the author, had he experienced any 
trouble with excess of oxygen remaining in the 
metal? Was it necessary to deoxidise as with 
ordinary Bessemer metal? 

Mr. Favutkner said that as soon as it was known 
that over-oxidation had taken place then it was, 
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necessary to slag. If it were over-oxidised that 
was removed with ferro-silicon. 

Further questions were put as to determining the 
proper.temperature, and Mr. Faulkner explained 
that each worker could fix his own conditions, and 
as long as he kept to these as a standard he would 
be all right. He uqually cast at about 1,660 deg. C. 
He did not believe in optical pyrometers which 
depended upon black-body conditions, which were 
difficult to get in any furnace except in the 
laboratory. 

Mr. E. M. Boorse asked Mr. Faulkner what his 
claim for the special advantages of the electric 
furnace was? 

Mr. Favu.kner said, as a matter of fact, if they 
took any casting and labelled it electric steel it 
would sell. The electric furnace had built up a 
reputation, and as it had fought its way through 
an enormous amount of opposition to start with, 
there was some foundation for it. As a 
metallurgist and something of a practical man, the 
electric furnace appealed to him as giving a deader 
metal than any other class of steel. Steel could 
be killed with the arc much more effectively than 
by other methods, and it was also freer from 
segregation and blow-holes. With a 0.25 per cent. 
carbon steel it was possible to go up to 0.40 per 
cent. of silicon. He had also known it possible to 
deal with 350 tons of electric steel castings per 
month with three welders, and he had known cases 
where the welding shops with other methods were 
as big as the casting shops. Electric-furnace cast- 
ings were also much more fluid, and he really 
honestly believed there were distinct advantages 
in using electric furnaces for castings. The 
electric furnace permitted a 100 per cent. return 
from the alloys used. The disadvantage of the 
open-hearth compared with the electric was that 
supposing 0.4 per cent. manganese was required 
it was necessary to allow 60 per cent. ‘excess. The 
manganese took up ferrous oxide which formed 
manganese oxide and left iron... The open-hearth 
process was more complicated than the electric 
practically, although theoretically one would 
imagine the electric furnace to be the more 
complicated. Other outstanding points in favour 
of the electric furnace were the possibility of easily 
varying the casting temperature, the use of cheaper 
raw material, and less labour because the furnaces, 
output for output, were smaller. 

Mr, Hayes asked whether the variation of the 
temperature took place without inducing chemical 
reactions? Also, he believed trouble had _ been 
experienced with the transformers by reason of 
surges of current. Had the author known of surge 
arresters being introduced to prevent damage to 
the transformer? 

Mr. Favc.KNer pointed out that there was a re- 
ducing atmosphere in the electric furnace and not 
an oxidising one, after slagging, and therefore re- 
actions would not occur. Choking coils had been 
put in on one furnace and that stopped the 
trouble, and the transformers were still running 
after six years. 

Mr. Gaunt asked if the electric furnace would 
be a suitable proposition for intermittent working? 

Mr. Favixner said it would be as suitable as 
anv other furnace and probably more so. _ It 
would only be necessary to charge coke into the 
furnace and to run for a few hours on that. It 
would not do the furnace any good, of course, to 
leave it too long, but that applied to all types of 
furnace. 

The Cuarrman proposed a hearty vote of thanks 
to the Author. 

Mr. Hayes, who seconded, said that in the South 


of England the electric furnace had made little 
progress. The author had done a good service to 
the Branch in bringing the subject forward, but 
there were many points to be considered before they 
could come down to a practical basis.» There was, 
for instance, the question of the cost of current. 
If this could be obtained at a halfpenny per unit, as 
he believed was at one time possible for power, the 
electric furnace probably came within the range 
of practical work. Just at present, however, he 
did not know of any power station in the South 
that supplied at a halfpenny. 

Mr. Favtxner, replying, said that in Sheffield at 
the present moment there must be between 20 
and 40 electric furnaces, and the charge for 
current was 0.7d. per unit. This made casting by 
the electric furnace a perfectly commercial matter, 
and he understood that current could be obtained 
at this prig¢e in London. An average melter, under 
war conditions, should be able to convert steel 
scrap into good steel at about £3 5s. per ton, and 
even this was not out of the way. e was quite 
sure the electric furnace could be put into practical 
use in the South. There were already three 
foundries in the South of England turning out 
successful work, and there was a lot of room for 
more. In London they were. right on the market, 
and could get scrap cheaper than up in the North, 
and, in his opinion, the problem was one well 
within range of practical politics now. 


CHILLED CAR-WHEELS IN AMERICA.—At the 
recent annual meeting of the Association of Manufac- 
turers of Chilled Car-wheels, held at New York, the 
president mentioned in his address that it is estimated 
there are 2,500,000 chilled-iron car-wheels required 
annually for renewals, and read an extract from a 
letter in which it was stated that there were alto- 
gether 20,000,000 such car-wheels in use on freight 
cars in the United States. The president added that 
the chilled-iron wheel remained in the forefront not 
only in the Sates but also in Europe, where the old 
European standards are seriously menaced. Originally a 
Hungarian invention, but subsequently improved by 
Griffin, the chilled car-wheel has remained the standard 
in the States for two-thirds of a century. The president 
did not explain why European railways and yong 
managed by Europeans have so far been opposed to 
introduction of cast-iron wheels on goods stock. One 
reason is that the average carriage and wagon gon 
intendent in Europe and consulting engineer in Eng- 
land cannot get over his objection to using unturned 
wheels, although there are numerous private owners’ 
wagons already running in this country fitted with un- 
turned tyres. They are, as a rule, maintained by one 
of the large wagon-building firms for an annual fee, 
and such a firm is not likely to turn off and waste 
the metal left by the rolls, which is the most able to 
resist the wear. When a Griffin-wheel agent calls for 
an order, and the aforesaid superintendent or con- 
sulting engineer is willing to listen to him, the ques- 
tion of turning the tyres is at once raised as a condi- 
tion sine gua non. The agent has to explain that chilled 
wheels are too hard to be dealt with on a lathe in the 
same way as steel tyres, and if it is insisted upon that 


_the tread of the wheel must be a mathematical circle, 


the tyres will have to be ground on a special machine 
to such a true circle. The next inquiry is for the price 
of such a machine tool, and the cost—and time—to be 
spent on each wheel, and the agent, as a rule, leaves 
without an order. There are, of course, objections to 
chilled wheels on certain roads, e.g., on mountain 
roads, where the brakes are kept on for miles, and the 
wheels are liable to develop flat places. In India, on 
the other hand, standardisation has been pushed so far 
as to have wheels of the same diameter for goods stock 
‘as for passenger stock, and chilled car-wheels of 42 to 
43 in. diameter work out too heavy and expensive. 
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After suggesting that for the purpose of creating 
interest and discussion at the meetings of the 
Institute papers might be read from time to time 
on such subjects as: (a) Blast furnaces; (b) the 
open-hearth processes of making steel; (c) electrical 
processes of steel-making; (d) the production of 
sound steel; (f) the influence of the elements on the 
mechanical properties of iron, the author intimated 
that in this Paper he had attempted to deal with 
the question of the influence of the elements on the 
mechanical properties of steel. Naturally it must 
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Influence of Some Elements on the Mechanical 
Properties of Steel.* 


By Dr. J. E. Stead. 


Section !.—Pure Iron and Influence of Carbon. 

It has been shown that it is difficult to compare 
the results by testing of different observers, owing: 
to the fact that in some cases the dimensions of the 
test-pieces submitted to tensile tests are not always 
given, and many that are given are not the same 


size. It is therefore suggested that when recording 
the elongations the ratio between length and area 
should invariably accompany the figures, for without 
these the percentages of elongation are of little value. 
The yield point is often given as the elastic limit, 
yet the latter may be in some cases only half the 
former. When using the terms normalising or 
annealing, the temperature of heating and the time 
of cooling to. below visible redness should be 
recorded. Sometimes the term annealing is used for 
normalising and vice versa; neither term should be 
used without definition. 
Mechanical Properties of Pure Iron.—After allow- 
ing for the influence of the small amount of carbon 
present in the purest commercial soft steels it has 
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Fic. 1.—DIAGRAM CONSTRUCTED FROM BriNELL’s DATA SHOWING THE EFFECT OF 
Harvenine 0.34 per CENT. CARBON Steen aT 850 pec. C. IN WATER AND 


cover a great area, and it was not possible at present 
to do more than to discuss a few of the elements. 
The Paper was divided into the following sections : 


I. Influence of Carbon and the Heat-treatment of | 


Steel. II. Influence of Phosphorus. III. Influence 
of Sulphur and Manganese. IV. Influence of 
Silicon. V. Influence of Copper. VI. Influence of 


Tin. 
The Paper, which is a very voluminous one, is too 
long to dealt with fully in our present issue, 


and we must content ourselves with an account 
of the author’s summary and conclusions of each 
of the sections set forth above. 


* Abstract of Paper read before the Iron and Steel Institute. 


TEMPERING AT VARIOUS TEMPERATURES... 


been calculated that pure iron has the following 
properties : 


Elastic limit About A tons per sq. in. 


Maximum ” ” 
length 

Elongation (- ———— 8) 51 per cent. 

Reduction in area .. oe me 84 


Campbell and others estimate the tenacity of pure 
iron at between 17 and 18 tons per sq. in. 

Influence of Carbon on the Properties of Steel.— 
It is suggested that the only way to arrive at thé 
reliable figures as to the influence of the elements 
is by having the steels normalised under identical 
conditions. After comparing the results of Arnold, 
Harbord, and Brinell it may be concluded tentatively 
that the influence of carbon on the properties of 
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normalised steel containing less than 0.9 per cent. 
carbon approximates to the following average :— 


Effect of 0.1 per cent. Carbon. 


Yield point is raised 1.78 tons in 
Maximum stress is raised 4.1 

Elongation is reduced 
Reduction of area is reduced a ae 


These figures, of course, represent material with 
only small quantities of manganese. Brinell’s 
‘steels contained rather more manganese and a fairly 
large amount of silicon, and are not strictly com- 
parable with the purer material used by Arnold and 
Harbord. If Brinell’s figures are excluded, the 
averages become : 

Yield point increased Sa ++ 1.68 tons per sq. in. 
Maximum stress increased -. 3.89 


Elongation reduced. . os 4.35 per cent. “4 
Reduction of area reduced 740" 


Campbell concludes that the tenacity is increased 
in basic steel by 3.8 tons per sq. in. and 5.4 tons in 
acid steels—a conclusion which is not borne out by 
the results obtained by Arnold, Harbord, and others 
on testing steel melted in clay pots. 

The figures given for the Chatillon-Commentry 
steels, which were presumably acid steels, indicate 
that 0.1 per cent. carbon raises the tenacity by 
about 3.7 tons per sq. in. 

Howe, who has probably made great use of pub- 
lished records of tests of carbon steel, concluded that 
the effects of carbon are not quantitatively constant. 
Anyone would naturally come to the same conclusion 
on working from the same data, but it cannot be 
disputed that in practical working, provided other 
constituents and the conditions of working and 
treatment are the same, the effect of carbon is un- 
doubtedly quantitatively constant. 

In works where ship and boiler plates are pro- 
duced. widely varying results are obtained with the 
same steel if it is rolled into plates of varying thick- 
ness, but this is due to mechanical work and varia- 
tion in finishing temperature. The more work and 
the lower the finishing temperature the higher will 
be the tenacity. 

In order to get the same static tests in ship plates 
of varying thickness the carbon must be higher in 
the thicker plates. For instance, to meet Lloyd’s 
specification and tests the relation between carbon 
and thickness of plate is as follows : 


Per cent. Inch. 
Carbon .. -- 0.12t00.14 Thickness of plate .. 4 to * 


If all these plates are normalised at 900 deg. C. 
and cooled down at the same rate, the tensile 
properties will vary proportionally with the carbon. 

Heat Treatment.—Normalising.—It has been 
shown that, by simply heating steel to definite tem- 
peratures well above all critical points, the carbon 
and iron become perfectly interdiffused, and that 
by cooling down from these temperatures to below 
redness in a constant period of time the material 
may be regarded as normalised, but if the time of 
cooling is’ widely different, the properties of the steel 
will vary in proportion and the steels will not be 
normalised. It, is therefore suggested that in 
normalising the’ rate of cooling should be recordéd 
and controlled so that the fall of temperature 
between maximum and, say, 450 deg. C. be not less 
than eight or more than sixteen minutes, a condi- 
tion, however, impossible in the case of very large 
masses, but quite possible in the case of smaller 
pieces such as are used for experimental purposes. 
In reviewing the effect of normalising as recorded by 
different observers the somewhat varying results are 


surprising. Brinell’s research indicates that the best 
all round results are obtained by heating to 1,000 
deg. C. small test-bars containing between 0.1 and 
1 per cent. carbon. Harbord, on the other hand, 
obtained somewhat varying results, and it is difficult 
to form any definite ‘conclusion from the data given, 
beyond the fact that steels are all softened by heat- 
ing them below the critical points Al-2-3, and the 
softening is proportional to the period of heating, 
and that good results are obtained by heating low- 
carbon steels to 900 deg. C. for either half an hour 
or twelve hours. 

It must be noted, however, that the bars tested 
were all reeled at a low temperature, and were thus 
hardened by cold working; they were not initially in 
the best condition for experiment. d 

Morse, who éxperimented on very pure carbo 
steel containing 0.34 per cent. carbon and 0.22 per 
cent. manganese, obtained the best results in 
normalising by heating just up to 900 deg. C., but 
a long continued heating at that temperature caused | 
a fall in the yield point proportional to the period 
of heating, and A caused the development of 


large crystals. 


Sargent, who worked on the same lines as Morse, 
but who used steel containing 1 per cent. carbon, 
found that heating at any temperature increased 
neither the yield point nor the tenacity. Heating 
at 900 deg. C. for 24 hours reduced the yield point 
and elasticity nearly 30 per cent. and the elongation 
and reduction of area more than 50 per cent. 
Saniter and Baker, on experimenting with open- 
hearth steels containing respectively 0.45 per cent. 
0.51 per cent., and 0.68 per cent. carbon, obtained 
the highest yield point and maximum strength by 
normalising the 0.45 per cent. carbon steel at 860 
deg. C., the 0.51 per cent. carbon steel at 900 deg. 
C., and the 0.68 per cent. carbon steel at 950 deg. 
C. Taking, however, the elongation and reduction 
of area into account the best results were obtained 
by heating the 0.45 per cent. carbon steel to 860 deg. 
C., the 0.51 per cent. carbon steel to 860 deg. C., 
and the 0.68 per cent. carbon steel to 760 deg. C. 
Had the steels been normalised at still lower tem- 
peratures the elongation and contraction, of area 
would, no doubt, have been greatly increased. The 
evidence afforded is sufficient to lead to the con- 
clusion that when small pieces of steel are 
normalised by heating just up to 870 deg. and 950 
deg. C., and then cooled in air to about 400 deg. 
C., in ten minutes, high yield point and tenacity are 
obtained without material reduction in the ductility. 
Whether the same results would be obtained on 
similar treatment of large masses and cooling slowly 
in the air is doubtful. The long period of cooling 
is bound to make a profound difference, but what 
this is can only be determined by actual trial. It 
must be remembered, however, that in normalising 
large steel castings it is the general practice to heat 
to about 900 deg. C. It is clear from the evidence 
Available that the tests of small pieces of steel cast 
in connection with large castings will not indicate 
the properties of the Sone mass. One very im- 
portant conclugion to be drawn from the evidence 
is that it is not sufficient to heat to just above the 
point at which cooling records and the microscope 
indicate that the interdiffusion of carbon and iron 
is apparently complete, but to heat at least 500 deg. 
above that point if the besf static mechanical pro- 
perties are to be obtained. 

Dr. Stead had previously advised that owing to 
the presence of phosphorus in commercial steels, 
which retards interdiffusion, the heating should 
exceed the points suggested by the equilibrium 
diagram by at least 50 deg. It would appear that 
this may be considerably exceeded, but more 
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research is urgently required to settle this very 
important question. 

Hardening and Tempering.—-The most important 
work on the hardening and tempering of Swedish 
‘steels containing 0.09 per cent. and 1.17 per cent. 
carbon is that carried out by Brinell. The best all 
round results were obtained with steel containing 
between 0.18 per cent. and 0.44 per cent. carbon 
by quenching from 1,000 deg. C. in water at 20 deg. 
C. The steel with 0.65 per cent. carbon gave the 
best results by quenching at 850 deg. C. in oil at 
80 deg. C. The actual results are given in Table I. 


Taste I. 
| 

0.18 | 0.25| 034! 0.44| 0.65 
Steels containing per | per per per per 
cent. | cent. | eent. cent | cent. 
Elastic limit (true) (tons) 21.4 264) 32.3 + 39.0 41.2 
Maximum stress (tons) -| $32.1 | 48.0 | 52.5 | 62.2) 74.9 
Elongation in 3.9in.(percent.)} 16.0 19.7. 15.3 14.8) 17.2 
Reduction in area (per cent.)| 68.9 | 51.4 | 49.4 
menched in water at (°C.) ..|1,000 | 1,000| 1,000 1,000) — 

uenched in oil (°C.) 
empered at (°C.) $50 | 550 550 | 550 


wards is excellent, it 
great danger of water-cracking if larger masses were 
so treated. Oil-quenching at 1,000 deg. C. for low- 
carbon steels and 850 deg. C. for steels containing 
between 0.8 per cent. and 0.65 per cent., and 
tempering afterwards, is safer. Brinell’s results of 
treating in that way are given in Table II. 


_ Taste II. 

0.18 0.25 0.84, 0.44) 0.65 

Carbon. per per per per per 

cent. cent. cent. cent. | cent. 

Elastic limit (tons) .. 17.2 | 26.2; 23.3 33.7 | 41.2 

imum stress (tons) $2.8 | 42.5 48.6) 59.7) 749 

Elongation (per cent.) --| 25.9 19.3 15.8 | 15.2] 17.2 

Reduction of area (per cent.).| 65.7 | 550 56.7 443 | 49.4 
| 

uenched in oil at (°C.) 1,000) 1,000; 1,000 1,000| 850 

empered at (°C.) .. 350 550 | 550 | 550 | 550 


No trials were made by quenching from 900 deg. 
C. It is probable that better results would have 
been obtained than by quenching from 1,000 deg. C. 

It is difficult to compare the results obtained by 
Harbord with those of Brinell, as the composition 
of the steels and the temperatures of quenching and 
tempering are different, and, inasmuch as the 
tempering was effected at 600 deg. C. instead of 
550 deg. C., the tenacity and yield points are 
lower than Brinell’s. 

A few of the results from the Chatillon-Com- 
mentary steels, obtained presumably by quenching 
from about 900 deg. C. and reheating at 400 deg. 
C. but more probably at about 600 deg. C., are as 
in Table ITI. 


Taste ITT. 
Carbon. 0.30 | 0.40 0. 

per centaper cent.|per cent 
Elastic limit (tons) 23.7 31.5 
Maximum stress (tons) oa ee| 81.7 36 2 45.5 
Elongation in 8 in. (per cent.). . -| 24.0 22.0 17.0 
uenched in oil at (°C.) a Seal | 900 | 900 | 900 
‘empered at (°C.) ve 600 | 600 600 


lt is somewhat difficult to decide from the evidence 
what really is the best heat treatment to give to 
steel, but the evidence of the equilibrium diagram 
may-be taken as a guide. It is evident, however, 
that for low-carbon steels containing 0.2 to 0.4 per 
cent. carbon, it is safe to heat to, but not to soak 
at, 900 deg. to 950 deg. C. before quenching and 


tempering, and to heat to gradually lower tempera- 
tures as the carbon rises. 

When hardening plain carbon steels. for cutting 
purposes the quenching temperature should never 
exceed a few degrees above the critical points 
Ac1-2-3, that is to say, about 730 deg. C. 

The important investigation now being carried out 
by the Automobile Steel Resarch Committee should, 
when completed, clear away many doubts and place 
the question of correct heat treatment on a firm 
and proper basis. 

It has been assumed by some that the tempera- 
ture required for refining the structure of steel, and 
for obtaining the best mechanical properties by 
hardening, and tempering afterwards at between 
400 deg. and 600 deg., is the same, but the evidences 
of Brinell, Saniter, and others do not support such 
a view. It is certain, however, that the tempera- 
ture required in hardening plain carbon tool steel 
does coincide with that which produces the most 
perfect refining and finest structure, and that this 
corresponds to the points on the equilibrium diagram 
which indicate that all the critical points have just 
been passed when the iron and carbides become 
perfectly interdiffused and the material is homo- 
geneous. 

Sauveur gives 800 deg. C. as the temperature suit- 
able for hardening, tempering, and annealing steels 
containing between 0.9 and 1.5 per cent., but, in 
hardening razors and fine cutting tools, it is not 
usual to heat such material above 760 deg. C. As 
a matter of fact, 735 deg. to 740 deg. is the 
theoretical point to which they should be heated, but 
in practice it is found safer to exceed this, as it is 
impossible for the artisan to obtain the exact tem- 
perature, and he might sometimes have the heat 
below the critical change point and ‘so produce soft 
instead of hardened steel, on quenching in water. 
Professor Arnold has stated, and Dr. Stead is in 
agreement, that there is a range of only 2 deg. or 
3 deg. between the temperature at which the steel, 
on the one hand, becomes intensely hard on quench- 
ing and that at which, on the other, it is quite soft. 
Carbon tool steels, if heated to 900 deg. to 1,000 
deg. and quenched from these temperatures, would 
be useless for cutting purposes, and would have a 
glaring coarse fracture when broken and be exceed- 
ingly fragile. Yet Brinell and others have found 
that steels with from 0.6 to 1 per cent. carbon give 
good mechanical results, if hardened at a tempera- 
ture of 1,000 deg. and afterwards tempered at 550 
deg. C., and Saniter stated at the last May meeting 
of the Institute that steels normalised at tempera- 
tures that give the finest structure have a lower 
yield point than steels that are normalised at much 
higher temperatures and which have a coarser struc- 
ture; Brinell’s results certainly confirm Saniter’s 
contention. 

It would appear, therefore, that temperatures 
suitable for hardening and refining are lower than 
those best for normalising, and for hardening and 
tempering. The accompanying diagram by Sauveur 
(Fig. 2) has been reproduced here, with lines added 
by Stead showing the temperatures to which 
theoretically, in his opinion, pure carbon steels 
should be heated—(1) To obtain the.finest structure 
and for hardening tools; (2) when heating for oil 
hardening and tempering to get the best mechanical 
properties. If the pieces are small and the heating 
rapid, the temperatures for oil hardening and tem- 
pering may exceed those plotted on the upper line. 


Section I1.—Influence of Phosphorus. 
It would appear from the work of Stead and 
d’Amico that the effect of 0.1 per cent. phosphorus 
within certain limits is comparable with that of 


= 
Although the effect of quenching small test-pieces 
from 1,000 deg. C. in water and tempering after- 
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carbon. For comparison the effect of each are 
placed side by side in Table IV. The effect of 
carbon is greater than that of phosphorus in 
reducing the ductility. 


IV. 


The effect of a per cent. 


| The effect of phosphorus. 


Stead. | d’Amico. 


Yield point. Raised 1. 
Maximum stress. Raised) 4. 
Elongation. Reduced.. 
Reduction. Reduced .. 


Webster concluded that as the carbon rises the 
effect on the tenacity per unit of phosphorus also 
increases from about 4 tons per sq. in. when 0.09 
per cent. carbon 1s present, to nearly 7 tons per 
sq. in. when the carbon reaches 0.17 per cent.—a 
result different from those given above, for there 


Sauveur's Original Curve. 
Upper Curve :—Suitable for heat 
treatment, normalising, &c. 
Stead’e Lower Curpe :—Suitable for r 
fining, tool-hardening, &c. 
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TEMPERING Curves (SAUVEUR). 


Fie. 


is apparently less effect on the steel tested by 
Stead, which had 0.3 per cent. carbon, than on 
those tested by d’Amico, which contained less than 
half that amount. 

The relative greater value of 0.5 per cent. 
phosphorus steel in resisting continued rotary 
stresses, as compared with the same steels con- 
taining little phosphorus, points to the value given 
to the steel by raising the yield point from 20 to 
32 tons per sq. in. The steels tested by Stead were 
~ the forged condition and the structure was very 

e. 

A certain amount of carbon—about 0.25 per 
cent. to 0.35 per cent.—when present in steel con- 
taining 0.2 per cent. to 0.5 per cent. phosphorus, 
causes the steel in setting to be much more finely 
crystalline than when phosphorus is quite absent, 
but the reverse is the case when little or no carbon 
is present. In the forged steels the crystalline 
structure is usually the finer in the phosphoric 
steel. This is not generally known, but can be 
proved by fracturing any segregated steel bar, 
when the structure of the phosphorus-rich segre- 


gate will alwa 
rounding steel. 

There is no reliable record showing that sound 
steel rails containing from 0.07 per cent. to 0.09 
per cent. phosphorus break up on the track more 
frequently than those containing less phosphorus. 
Phosphoretic rails undoubtedly resist wear better 
than the same rails with less of that element 
present. Sir Lowthian Bell’s results confirm that 
conclusion in iron rails. In days gone by, when 
iron rails were in use,,it was the practice to have 
iron very rich in phosphorus in the heads of the 
rails, for it was recognised that the phosphoretic 
iron wore better than the purer material. When 
steel was introduced carbon replaced phosphorus. 

Phosphoretic steel is still largely used, and is 
most useful in small amount in tinplate bars, as 
it prevents the sheets sticking together during 
rolling, and it is used in larger quantity in low- 
carbon steel for bicycle parts. It confers the 
important property to steel of giving clean and 
bright surfaces when turned in the lathe, and 
moreover increases the elastic limit and tenacity. 
The quantity required to give good machining 
property is usually from 0.13 per cent. to 0.20 
per cent. Phosphorus alloyed with iron makes the 
metal less liable to corrode, and in that respect is 
useful. 

When judging the properties of steel note should 
be made of the fact that in many cases when carbon 
is rather low phosphorus may be an advantage, for 
it has similar influence to carbon, which it replaces. 
Phosphorus has got a bad name, like many other 
elements, but far from always being an enemy is 
often a friend. 

It must not be assumed that the use of high- 
phosphorus steels in general is advocated. ll 
that can be said is, that in judging the quality of 
steel it should not be assumed that phosphorus is 
as bad as it is painted. 

Phosphorus in Wrought Iron.—Although wrought 
iron containing phosphorus from between 0.4 per 
cent. to 0.5 per cent. is liable to develop dangerous 
crystallisation if highly heated and in the neigh- 
bourhood. of welds, iron containing a smaller pro- 
portion between 0.10 per cent. and 0.15 per cent. 
does not lead to that result. The best Yorkshire 
and Staffordshire irons contain phosphorus between 
these lower limits, and for structural purposes are 
superior to the best Swedish wrought irons, as the 
phosphorus in the former raises the elastic limit 
and makes the iron more easy to weld, and gives a 
higher yield point and: tenacity. , 

Carbon being always low, the phosphorus takes 
its place in conferring on the iron these useful 
properties. When the phosphorus reaches 0.4 per 
cent. to 0.5 per cent. the iron betomes brittle, and 
it is impossible to refine the coarse crystalline 
structure by heat treatment. Refining of the iron 
can only be effected by forging. 


be found to be finer than the sur- 


Section lIil.—Iinfluence of Sulphur and 
Manganese. 

Professor Arnold was the first to explain how it 
is that sulphur per se in steel without manganese 
produced redshortness, and there can be no doubt 
that the bad character of sulphur was earned in 
the early days of steel-making owing to the diffi- 
culty of getting a sufficient quantity of manganese 
into the steel without unduly raising the carbon, 
for at that ‘time only German spiegeleisen, con- 
taining about 4.5 per cent. carbon and 7 per cent. 
to 9 per cent. manganese, was available. 

When the Ebbw Vale Steel Company produced 
spiegeleisen containing 20 per cent. manganese for 


| per cent, 
78 tons 2.5 tons 2.3 tons < 7 
35 per cent.| 0.7 per cent. |1.36 per cent 
| 
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use in steel-making little or no redshortness 
appeared, and when the manganese was still fur- 
ther increased, sulphur ceased to be the bugbear it 
had previously been. It was proved long ago that 


manganese counteracted the effect of that element, 


but books had been written in which sulphur was 
condemned, and engineers and their experts read 
those books and copied them, so that even to this 
day steel rails, ete., of exceptional quality are 
rejected because the sulphur exceeds arbitrary 
limits, even when all mechanical tests have proved 
that the material is perfect. 

The work of Brinell has shown that steel with 
0.15 per cent. sulphur gave better impact tests 
than any other steel used in a most exhaustive 
series of tests, better far than similar steel con- 
taining only 0.015 per cent. sulphur. In one 
example a steel was alloyed with 0.5 per cent. sul- 
phur and 1 per cent. manganese, and this as well 
as the other rolled and worked perfectly. Brinell, 
however, said that sulphurous steel was weaker 
when tested transversely, and this undoubtedly is 
the case. It is well known that ship and boiler 
plates high in sulphur are weaker transversely 
than in the direction in which they are most 
extended by rolling. Cross sections cut from the 
heads of rails 2 in. x } in. x 3} in., containing 
variable amounts of sulphur, bend to a continually 
diminishing degree as the sulphur is increased. 
When the material in use has to be stressed trans- 
versely to the rolling direction the sulphur should 
be low, but when stressed in line with the rolling 
direction, as in rails and axles and in material 
that has to be submitted to sudden shock, sulphur 
is not a disadvantage. Steel high in sulphur re- 
sembles wrought iron and is more or less fibrous. 
It is a fact that steel called free-cutting fibrous 
steel is being imported and used in England to-day, 
and the peculiar properties referred to are due to 
the deliberate introduction of sulphur into the 
steel. Such material contains about 0.15 per cent. 
sulphur. Sulphur then may be regarded as a 
friend when it is used intelligently, and not in- 
variably as the enemy it is represented to be. 

The more sulphurous a steel, other conditions 
being constant, the more rapidly is it attacked by 
acid solvents. This is due to the great solubility 
of the‘sulphide of manganese. If cross sections of 
rolled bars are immersed in dilute sulphuric or 
hydrochloric acids, the ends of the elongated cigar- 
shaped sulphide of manganese thread inclusions are 
at once dissolved away and the acid then attacks 
the walls of the holes so produced. As the amount 
of steel dissolved away is proportional to the sur- 
face exposed, and as the surfaces of the cavities at 
first occupied by the manganese become larger and 
larger, the steel dissolves in ap increasing degree 
on continued attack. As the number of holes pro- 
duced by the acid is proportional to the number 
of separate sulphide inclusions and to the sulphur, 
it is obvious that the higher the ‘sulphur the 
greater will be the ultimate attack. 

Some engineers and inspectors immerse cross sec- 
tions of steel in acid for a given time, and on find- 
ing that vertical holes are produced they assume 
that the steel is pordus. The test is called the 
porosity test. It does not detect porosity but pro- 


duces holes in places initially occupied by the sul- | 


phide of manganese. It is customary to assume 
that if the point of a needle can be inserted into 
these holes to a depth of about 2 millimetres and 
the hole is +5% millimetre in diameter, the steel 
is very porous—an entirely unwarranted assump- 
tion. The original diameter of the sulphide inclu- 
sions is rarely more than ;35 of a millimetre. It 


is the acid which attacks the walls of the hole at 
first occupied by the thread of manganese sulphide 
that is responsible for the greatly increased 
diameter, and the hole is no indication of porosity 
in the steel. The test is a suitable one for roughly 
detecting sulphur but not porosity. It has been 
alleged that high sulphur is conducive to increased 
corrosion, and there is some chemical reason for 
this, inasmuch as the sulphides readily oxidise into 
oxides of manganese and sulphuric acid, and the 
acid produced then attacks the iron. It is not cer- 
tain whether comparative “ field tests’’ have been 
made to determine whether this is so or not. Pro- 
bably some members of the Institute will be able to 
present definite information on this question. 


Section IV.—Influence of Silicon. 

The evidence as to the effect of silicon is some- . 
what variable. Sir Robert Hadfield, Guillet and 
Brinell all agree, however, in showing that the 
effect of silicon up to about 0.7 per cent. is not 
very pronounced either one way or the other, and 
it is doubtful whether any difference could be de- 
tected in steels varying in silicon between 0.05 per 
cent. and 0.30 per cent. 

Brinell found that steel containing 0.45 per cent. 
silicon, tested’ against a similar steel containing 
only 0.014 per cent., was much superior to the 
other in resistance to shock when testing notched 
bars. 

Silicon produces soundness in cast steel and on 
.that account is now largely used..It is also used 
largely in the manufacture of basic open-hearth 
steel, and by its use basic steel now approaches 
more nearly in good general properties’ to acid 
open-hearth steel than before silicon was added. 

Sir Robert Hadfield’s statement represents the 
accepted truth that, on the average, silicon up to 
1.75 per cent. increases the yield point and tensile 
strength but does not impair the ductility, but be- 
yond that point increase of tenacity is only ob- 
tained with a serious loss of ductility. 


Section V.—Influence of Copper. 


Copper for more than two generations has had a 
very bad name, owing to the mistaken observation 
of certain investigators whose names need not be 
mentioned. Even to-day one comes across steel 
specifications in which copper is barred, which can 
only be regarded as an indication of the ignorance, 
if not stupidity, of those who prescribe the com- 
position of steels, for it has been long ago proved 
that copper in steel, instead of being an evil, is 
quite harmless and is sometimes distinctly bene- 
ficial. The evidence is overwhelming that’ small 
quantities of copper, say about 0.5 per cent., have 
little or no material influence on the mechanical 
properties. 1t is still held by some that copper 
tends to make steel redshort. Many authorities 
who have made reliable trials have found that it 
has no bad effect. Arnold, Stead and Evans found 
the effect of 0.1 per cent. copper to be :— 


Soft steel. Medium-carbon steel 
To increase the yield point 0.84 ton 0.32 ton 
maximum 
To elongstion por cont. 0.25 per cent 
‘o elongation .. 0.75 per cen .25 per cent. 
reduction of 
OA? 050 


It is certain from these figures that the effect of 
small percentages of copper is slight, but that 
what effect it has is in its favour. It raises the 
yield point and tensile strength and has little effect 
on the ductility. Some of the finest tool steel ever 
made contained 0.2 per cent. copper. 
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It has been proved by Dr. Stead and others that 
even small quantities of copper in steel make it 
more resistant to acid corrosion, and D. M. Buck, 
in a Paper read before the American Iron and 
Steel Institute, May 28, 1915, presented much evi- 
dence to show that copper in sheets preserves them 
from general corrosion. 

Surely it is time that prejudice against copper 
should be abandoned. Pernicious prejudice has pre- 
vented the importation into Britain of cupreous 
iron ores which are really excellent for steel- 
making. 

Section V1I.—Influence of Tin. 

The mechanical tests of Ledebur are variable and 
the properties not proportional to the amount of 
tin present. Comparing the mild steel with the 
same steel containing 0.63 per cent. tin, the cal- 
culated effect of 0.1 per cent. tin is as follows :— 
Increase in maximum stress, 1.4 tons; decrease in 
elongation, 0.8 per cent. 

None of the samples were normalised, and the 
results cannot be regarded as of great value. What 
they do prove is that sensible quantities of tin 
increase the hardness of steel when heated and also 
increase the yield point and maximum stress when 
cold, but not nearly to the extent that do carbon and 
phosphorus. 

It is doubtful whether 0.05 per cent. tin would have 
any material influence on the properties of structural 
steel, or that the use of say 10 per cent. to 15 per 
cent. of detinned scrap in steel would be harmful 
for rails, plates, and heavy forgings, but more re- 
search is required in this direction before definite 
conclusions can be arrived at. Detinned scrap should 
not contain more than 0.5 per cent. tin as a maxi- 
mum, whereas the scrap used by Mr. Greville Jones 
must have contained about 1.7 per cent. tin. 

The results, so far as they go, speak for them- 
selves. They show that tin in sensible quantity 
must be avoided, as it tends to make steel very diffi- 
enlt to roll and hard and stiff when in the heated 
state. More research is required to determine the 
effect of small quantities of tin in view of the fact 
that large quantities of detinned scrap will be avail- 
able for steel-making in the near future. 


. Aluminium and the War. 


The American Metal Market ’’ recently published 
an interesting article on aluminium, an abstract of 
which is reproduced herewith. Aluminium is only pro- 
duced in the United States by the Aluminium Company 
of America, which produces over 50 per cent. of the 
world’s aluminium output. The industry has grown in 
the United States until in 1914 a total output of 
79,129,000 Ibs. was reached, as compared with Ibs 
in 1885. The French army has employed aluminium 
for a variety of uses, such as_ buttons, belt 
buckles, etc. The German army has a number 
of supply wagons and ambulances entirely built 
of it, and has also utilised it for the manufac- 
ture of fuses of shrapnel and of high-explosive shells. 
Camp kitchen outfits, tent skeletons, portable machine- 
gun parts, frames for Zeppelins and aeroplanes, trans- 
mission cases for motor cars, artificial limbs, division 
and cabin walls, furniture for battleships, and sur- 
geon’s instruments are a few more of the ordinary uses 
of the metal in times of war. The high cost of 
copper, brought about by the war, has led many to 
look for a substitute, and aluminium has been chosen 
in the majority of cases because, when the difference 
in the weights is taken into consideration, aluminium 
has actually shown a saving, even at the present high 


In the BE nee the United States, although the 
largest producing country, has been somewhat de- 


» pendent upon foreign imports. 


In the last two years, 


however, in addition to a considerable reduction in 
the imports, her exports have increased in value from 
£208,000 in 1914 to £1,031,000 for the eleven months 
ended May 13,-1916. Meanwhile, the annual output 
in Canada has grown to approximately 13,500,000 lbs., 
fully half of which is produced by the American 
Company. The production of Great Britain and Ire- 
land, mostly controlled by the British Aluminium Com- 
pany, has reached 16,000,000 lbs. The same company 
produces about 2,000,000 Ibs. or more at Vigeland, in 
Norway. The Aluminium Francais Company is the 
second largest producer, its French output being 
nearly 30,000, lbs., and the production from its 
Norway plants almost 3,000,000 lbs. Germany and 
Italy Al oe little aluminium, but German capital is 
largely interested in the Aluminium Industrie Actien 
Gesellschaft, the largest Swiss producer, with an out- 


put of aboat 20,000,000 Ilbs., mostly made from 
auxite imported from abroad. In the two or three 
years just before the war an international agreement 


was arranged, by which prices were maintained fairly 
steady.- The outbreak of the war, however, entirely 
upset this arrangement. Soon after the war was de- 
clared, both France and England effected an embargo. 
which severely interfered with the supply of the 
metal in the United States and Germany, and Ameri- 
can imports, which were 26,958,354 lbs. in 1913, shrunk 
to 15,964,042 lbs. in 1914, and to 8,534,834 lbs. in 
1915. The Swiss company, being dependent upon 
France for her supply of bauxite, was forced to refuse 
to exnort to Germany, who, since the war, has had 
to depend either upon bauxite deposits of poor 
quality or upon stored-up metal. Prices of aluminium 
in Germany have reached abnormal heights. 


FERRO-SILICON IN NORWAY.—The special cor- 
respondent of the “ Journal du Four Eléctrique’’ at 
Christiania reports in a recent issue that the electro- 
chemical wor at Hafslund have considerably 
increased their output of ferro-silicon. The Hafslund 
Power Company. which owns the waterfalls and sup- 
plies the current, has now become a ree, Norwegian 
concern, all the shares formerly held by the German 
Schiickert firm, and representing three-quarters of the 
share capital, having been acquired by Norwegians. 


METAL-COATING WOOD PATTERNS. —In a Paper 
before the American Foundrymen’s Association Mr. 
E. A.-Barnes said: ‘“‘ A foundry problem which has 
many times puzzled us is, when and where to commence 
making use of metal patterns for repeat work. Our 
experience has been that it is best to make a first-class 
wooden pattern and use it as long as possible. We 
find that our engineers and designers frequently wish 
to make certain structural changes in the part after 
the first castings have been put into use, and since 
a wooden pattern usually can be much more readily 
changed than could a metal one, we use the wooden 
pattern at the start. Any unprotected wooden pattern, 
however, soon wears and warps, due to the rough treat- 
ment the pattern naturally receives; we have, there- 
fore, been on the lookout for some method of increasing 
the life of the wooden pattern. In this connection we 
have been experimenting with the ‘“ Shoop’’ metal 
coating process. With the ‘‘ Shoop ’’ pistol, copper or 
lead coating, as desired, can be applied to fragile and 
even complicated wooden patterns. This metal coating 
is supposed to render the patterns waterproof and 
stiffen them up so that they will hold their shape and 
more successfully resist the wear and tear incident to 
the molding process. At this time we have not done 
enough of this work to pronounce it an absolute success, 
but the wooden patterns which we have coated by this 
process, some with the lead and some with the copper, 
have given surprisingly satisfactory results. We be- 
lieve that it only requires a little more research work 
to prove this system highly satisfactory and the scheme 
to use where the cost of metal patterns is not merited 
and yet, due to extensive use, the ordinary wooden 
patterns become expensive from the need of being 
frequently replaced by new ones. 


3 
| | 
J 
643 
> 
4 
. 
4 
. 
Z 


644 


THE FUUNDRY TRADE JOURNAL. 


After War Readjustments. 


Address before Birmingham Foundrymen. : 


At a meeting of the Birmingham Branch of 
the British Foundrymen’s Association on Saturday, 
October 28, Mr. J. Shaw delivered his Branch 
Presidential address. Mr. J. J. Howell presided. 

Mr. SHaw’s address was as follows :—It has 
been suggested that I should deal with the subject 
of ‘‘ The Foundry Trade just before and after the 
War.’’ Now, while this subject is too large for a 
talk of half an hour, I think it will repay us to 
look at our position in 1914, and see what readjust- 
ments will be needed for the foundry trade to hold 
its own in this country at the end of the war. If 
we are to believe our leading men in commerce and 
science this termination will bring a struggle, in a 
competitive sense, even more bitter. Whether this 
will affect our particular trade to the same extent 
is doubtful, but both America and Germany are 
making every preparation. For the moment we 
may confine attention to the educational and 
commercial side of the question. 

In 1914 this country was not making the head- 
way that our two chief rivals were, as the following 
figures will show :— 

Quantities of pig-iron, crude steel and coal pro- 
duced (in tons) and railway traffic recetpts for 1893 
and 1913 :— 


United United 

Kingdom Germany, States. 

Tons. Tons. Tons. 
Pig-iron, 1893 6,977 ,000 ,000 7,125,000 
” 1913 10,479,000 18,982,000 31,160,000 
Crude steel, 1893 . 920,000 3,000,000 4,020,000 
” 1913... 6,903,000 18,654,000 32,760,000 
Coal, 1893 ...| 164,326,000 72,665,000 162,815,000 
1913 ...| 287,412,000 188,433,000 504,464,000 
Goods traffic 1893 . 42,866,000 44,910,000 166,524,000 
Receipts, 1913 —| 64,049,000 108,413,000 | 409,427,000 


These figures seem at all events to bear out the 
statement that we are not making the same 
advance as our competitors. This is due to a 
number of causes, some of which I propose to dis- 
cuss, others being outside the scope of this 
Association. 

Take first a comparison of plant and methods. 
The first. thing that strikes an American, in visit- 
ing shops in this country, is the large diversity 
of work done in the same foundry, and while this 
practice certainly produces better moulders, it 
must add to the cost of production against a shop 
that confines itself to certain lines. Both Ameri- 
ean and German practices tend to specialisation, 
with layout to produce a few = of castings at 
a minimum cost, utilising all labour-saving devices 
possible. While it is possible to understand 
America doing this on account of the high wages 
paid, the wage question cannot have the same in- 
fluence in Germany, and one can only conclude 
there is a greater saving all round by these 
methods. I thin’: Germany is even ahead of the 
States in this respect. Many foundries are not 
only equipped with moulding machines, but have 
elaborate sand-mixing and conveyor plants de- 
livering to the machines, mono-rails to convey the 
shank work and to weigh and deliver the charges 
to the cupola, etc. 

This brings me to a few points I wish to 
emphasise. We in the British Isles, as pioneers in 
the iron and steel trade, have the disadvantage of 
old and often absolete plants. Of the 170 foundries 


in the Birmingham district very few are new and 
built on modern lines. Of these few, in some cases 
I have in mind, no thought for future extensions 
has been allowed for; consequently when out- 
put has to be increased a lean-to here and there is 
added, which puts up costs and standing charges. 
Of the 36 shops in Birmingham only about 5 per 
cent. haye railway sidings; everything has to be 
carted in and out. Many are dark, badly venti- 
lated shops, deficient in crane power, and nearly 
all the shank work has to be carried any distance 
up to 50 yards, taking more out of the moulde: 
than his day’s work. Whether it is practical to 
build fresh works in suitable places on modern lines 
is one of the questions employers will have to face. 
From very wide inquiries I find out that, while 
many new fitting shops, etc., have been erected to 
meet the demands made by the war, very few 
foundries hhave been built; the old ones were 
adapted, and I am afraid the end of the war will 
find our trade in a position little better than before. 

In order to understand German methods better, 
I wrote to a friend (who passed a number of years 
there, and I think visited or worked in nearly 
every large works) to give me his opinion. Speak- 
ing of methods he states: ‘‘ They are in essence 
the organisation of the trade and of the works. 
Considering the steel works as representative, 
there is at one company selling steel in Germany, 
and that is the Steelworks Union. All works 
guarantee to sell a quota of the total output to 
this Union at the ruling ‘‘ guiding prices "’ of steel. 
By this means inland prices are maintained, 
specialisation of output secured, and geographical 
advantage secured. For example, tram-lines, 
rails, wire, sleepers, sections and other products 
go to separate works admirably adapted to their 
production. Russian orders go to the Silesian 
works, export sections to the South West works, 
export plates and shipbuilding material to West- 
phalia. On this account works may be laid out 
better, and expensive, indeed unique, machinery 
is certain to earn a good return and yet cheapen 
costs all round. 

‘* The disadvantages of over industrialisation, 
such as the grasping for new markets, political in- 
trigue, unemployment in periods of depression, are 
well known; further, the nieans taken to minimise 
the latter; i.e., the promotion of overseas under- 
takings, has almost embroiled Germany in political 
difficulties (Bagdad Railway, etc.), and was doubt- 
less one of the causes of the present war.” 

About a month ago a large and influential 
gathering was held in the Mansion House, London, 
to consider what steps should be taken to strengthen 
the whole engineering industry after the war. The 
co-operation between employers was mooted, and 
the sharing of the results of research work, Sir 
Oliver Lodge dwelt upon the importance of union 
and inter-action between science and every branch 
of engineering. 

One great point, I think, was missed, viz., the 
great number of comparatively small works in this 
country, employing at most a few hundred men. 
Great works are the exception rather than the 
tule, and small firms cannot afford to employ 
speculative scientists. In Germany and America 
there are huge corporations, and it is they that 
employ the scientists and make the discoveries. 
In other words, big business, progressive methods, . 
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and scientific research come together. Here we see 
that the neglect of science in British industry is 
the natural corollary of the British industrial 
system, and that one cannot be changed without 
the other. The question now is, can. we change 
the system in which the individual counts, and 
adopt the American or German system? If not, 
can we apply science more and more to our system 
as it exists, with modifications? The answer is in 
the affirmative to both questions. Already we 
have a few big corporations in this country. They 
use science and appreciate it. We may get more, 
but even if we do not, science may be developed 
by the corporate action of a number of small firms. 
This is already being done through the agency of 
‘* The Advisory Council for Scientific and Industrial 
Research,’’ and, with public sympathy and public 
funds to back it, will be done more and more. 
Rival firms have been induced to forget their 
rivalries and combine for the common good, and 
money has been advanced for the foundation of 
research laboratories and the payment of workers 
in them. A scheme wisely devised is being wisely 
applied, and we look with confidence to the achieve- 
ment of results of the highest importance. 

So far my remarks have been confined to the 
employers, but what about the men’s side of the 
question? I know I am on delicate ground, vut 
I would point out that the restriction of output 
favoured by many of our Trade Unions is in direct 
opposition to the policy of both American and 
German Trade Unions. For various reasons, to 
go slow is intolerable to both these nations. Every 
American is a hustler, and every German is a 
worker from his infancy; school, college, apprentice- 
ship are all as severe as his military service. An 
restriction of production with either is seldom 
heard of. Nowhere are there fiercer strikes than 
in the States, but the fight reduces itself to one 
formula. Make all you can, the men say to the 
employer, we will help you, but when made we 
share or fight. So to the German, the chief aim 
of master and man alike is to turn out cheaply; 
they welcome every labour-saving device. Their 
one desire is to reduce cost, put an article on the 
market at the least possible price, give better value 
than any other seller, and so ensure an ever- 
increasing sale. Take care of the market and the 
wage will take care of itself. 


Let ime say right here, that there has been — 


justification for the men’s attitude on this ques- 
tion; the continual cutting of prices, after being 
fixed, the moment a man makes more than time 
and a half, and other devices of unscrupulous em- 
ployers being the chief cause. I put the two sides 
of this production question before you for careful 
consideration, but would ask you fo keep in mind 
the maxim recently stated by Lord Joicey ‘‘ That 
this country unless it produces as cheaply or cheaper 
than other countries cannot in the long run keep 
her lead, and this in spite of any tariff walls we 
may set: up.”’ 

Turning to the educational side of the subject, 
I think it is now generally granted that we are 
behind in industrial education, and I am afraid 
will continue so till we have a law compelling all 
youths up to 18 or 19 to put in so many hours per 
week at subjects relating to their trade. No one 
reading the report, in this year’s ‘‘ Proceedings,’’ of 
our Apprenticeship Committee can say our present 
svstem is a success. For curiosity I obtained the 
number of moulders and apprentices who attend 
classes in this district. The total in Birmingham, 
Dudley, Smethwick, Toll End, Wednesbury and 
Wolverhampton is 2,743, and of this number 29 
moulders and 8 apprentices attend classes. 


Now, from these figures, can you wonder that.- 
there are so few classes for foundry instruction? 
I have little doubt that Mr. Johnson, the head of 
this Technical School, and other principals would 
meet the wishes of this Associatior if we could 
send enough students to claim a decent grant. 

Some time ago I had a translation of a review 
published by Dr. Otto Brandt, who visited many 
schools both here and in America, in order to 
acquaint himself with the training given to young 
men for the foundry. He comes to the conclusion 
that, for the training of foundry managers and 
other high-class help, we are not so badly pro- 
vided for, and makes favourable mention of this 
technical school, devoting some space to its courses. 
But one cannot fail ip note how far we are behind 
in industrial schools" whose aim is to turn out 
practical men for the trade. 

Every boy in Germany, on going to work at 14, 
must attend an. industrial continuation school, to 
which his employer must send him for so many 
hours per week, during the day time. In these 
schools subjects are taught which pertain to the 
occupation of the boy, but on which he receives no 
instruction in the shop while he is at work. Thus 
the school instruction supplements the shop instruc- 
tion. America is following on the same hoa, and 
T understand several of her States have made it 
compulsory for their youths to attend schools for 
suitable subjects for so many hours per week till 
attaining the age of 18. 

I know how repugnant compulsion is to an Eng- 
lish mind, but we have adopted it in regard to 
elementary education. Why not take the further 
step and bridge over what is generally acknow- 
ledged to be the weak link and compel training till 
the later age? When a boy of 14 commences work, 
unless he is either studious or ambitious, he revels 
in the liberty of no school and no home lessons, 
and soon loses the little education he had. But if 
for the next four years that education is supple- 
mented by subjects appertaining to his trade and 
good citizenship, he forms the habit of study, and 
becomes a better tradesman and member of society. 
That this is now recognised is proved by the efforts 
made by large employers to grant facilities to their 
youths to attend classes. Only on the Ist of this 
month the Northumberland Educational Committee 
approved a scheme being inaugurated at Wallsend 
to institute day classes for ship apprentices, 
whereby 60 youths, in two squads, will be alter- 
nately at work and in class; the firm to bear half 
the cost. What part is our Association going to 
play in this new order of things that is expected? 
First, I think, we ought to make special efforts to 
increase our membership. In the district covered 
by our local branch there are over 8,000 people 
eligible, and we are content with 14 per cent. of 
this number. Could we not put this right at once 
by each guaranteeing to introduce a new member 
before Christmas? Both we’ and they would be 
benefited ! 

Then there are a number of matters that might 
be investigated by small committees. We have 
made a start with the Apprenticeship Committee, 
which is doing good work. But as an Association 
I am afraid we do not carry weight enough to have 
their recommendations carried out, and I would 
suggest that we approach the Iron and Steel 
Institute, the Institute of Mechanical Engineers 
and others to see if a joint committee could not 
be formed to obtain the influence needed to carry 
the principles into effect, much on the lines of the 
influential body formed in America for the same 
purpose, whose members employ about 5,000,000 
people, and whose report I have before me, 
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There is the question of a standard test bar which 
is regularly cropping up, so that results can be 
compared. The Americans and Germans have 
agreed to adopt the American arbitration bar for 
export purposes, but our representative wanted 
the bar 24 in. long for deflection. Standard 
methods for analysing iron, coke, facings, with the 
allowable variation in results from the specifica- 
tions and other points of great interest members 
would willingly contribute time and thought to. 
The Association could also influence and guide the 
various educational committees in any classes 
started for foundry instruction. 

This address may be thought to incline to 
pessimism, but such is not my intention. I have 
only placed before you certajp facts, which deserve 
attention. The United States are hopeful that the 
European war will give them something more than 
a temporary trade advantage. They hold the 
opinion that we and the Germans will be so 
burdened with taxation, that we shall have lost so 
many workers, and that our Trade Unions will be 
so exacting after the war that our costs of pro- 
duction will be advanced to such an extent that we 
shall not be able to offer our goods below American 
prices. How will things turn out? We have it 
in our power to beat Germany in trade after the 
war. But what about America? The United States 
will not be burdened with war taxation. If our 
statesmen impose too many taxes on our manu- 
facturers, if our manufacturers and engineers fail 
to organise, and if our workmen fail to give a good 
output, then the Americans may very easily Tons 
us. Only by intelligent co-operation between 
capital, labour and the Government can we hope 
to obtain and retain that share of the world’s trade 
necessary to re-establish our supremacy as an ex- 
porting nation. The Americans have vaster re- 
sources than we have; but we are better situated 
for securing and maintaining first place in exporta- 
tion. We have our coal and iron supplies and 
shipping ports practically side by side. We have 
vast Colonies and great, Allies ready to give us pre- 
ference. But to utilise our advantages and oppor- 
tunities we must have organisation, efficiency and 
hard work. Having seen what we have seen, and 
in view of the great preparations that are being 
made by the Germans and Americans for the 
coming trade competition, the lesson for us is plain 
and unmistakable. 


Discussion. 

Mr. Waurer Macrariane said the educational 
aspect of the questions dealt with specially 
appealed to him. Before the war they had at the 
Institute at Wednesbury taken into consideration 
the advisability of extending the foundry 
appliances used in connection with the classes. But 
they found it necessary to shelve that question on 
account of the war. They hoped, however, to 
revive it when matters were once more settled 
down, and it would be greatly assisted by the sup- 
port of the Foundrymen’s Association. A sugges- 
tion that specially appealed to him was the idea that 
employers should send their apprentices to the 
schools and: classes in the daytime. Perhaps he 
(the speaker) would not go quite so far as that 
while the war lasted, but he thought employers 
might see to it that apprentices were not kept 
unduly working overtime. He had been through 
the mill himself and had practical experience in 
works, and he knew it was not always possible to 
make things work so smoothly as to allow the 
apprentices to leave at a fixed time every evening. 
But as far as practicable the position of apprentices 
should be taken into account, and facilities should 
be given to enable them to attend the classes in 


the evenings, and if ible also in the daytime. 
That Association might very well lend its support 
to that practice as a general principle. 

Mr. F. J. Cook said the Apprentice Training 
Committee of the Association had dealt very 
thoroughly with the question of the apprenticeship 
system and just as the war broke out had an in- 
terim report prepared dealing with the subject, 
and it would have been issued and in general cir- 
culation among the technical schools but for the 
war. When that report was circulated it would 
show what were the ideas of the foundryman as to 
the education of apprentices in the foundry. No 
doubt the first thing that would occur to them in 
connection with the technical education was the 
lack of sympathy on the part of the pupils them- 
selves. But he thought that apparent indifference 
was not always due to lack of sympathy. He 
thought something could be done with the help of 
the employer to make it easier for the boys to 
attend the classes. Another thing that militated 
against study was that the syllabus usually pre- 
sented for study very often did not appeal to the 
boy himself. It was apt to take an abstruse view 
with regard to the general education required, and 
it did not suggest the practical side of foundry 
questions on the lines which were followed very 
successfully in America. Some time ago he received 
syllabuses outlining the courses of study for the 
whole of the schools throughout the United States 
in connection with the education of foundrymen, 
and there was a very striking difference between 
the educational facilities provided there and those 
of this country. The training there would fit a 
student for work in a foundry of the kind which 
Mr. Shaw had already shown on the screen. 


It was perfectly clear that in this country the 
general engineer was not educated up to the 
foundry side of the business. An engineer deal- 
ing with high-class work would know all about the 
machining department and all about erection, but 
he was absolutely at a loss in regard to the foundry 
side of the trade. The result of that was that he 
was not in sympathy with foundry work, and while 
willing to spend money on the other branches, what- 
ever was spent upon the foundry trade was laid out 
in a grudging spirit. A few instances could be 
cited of British foundries which would compare 
with any in the world, but they were far too few, 
and it was necessary to educate the engineer with 
regard to the large amount of money that could be 
saved by putting the foundry on a proper footing. 
On the other hand, they wanted to educate practi- 
cal foundrymen able to tell the engineer what was 
required in the laying out of a foundry, and 
really there were very few men in England who. 
were able to do*that. There was enormous scope for 
education in that direction. They not only wanted 
the engineer with the requisite courage to give the 
right sort of foundry, but the pragtical man able 
to guide the engineer as to what was wanted. 


Anyone who looked at a specification dealing 
with materials on, a large scale must be struck at 
once with the chaotic state of things manifest with 
regard to foundry work. Specifications were made 
generally by men who knew nothing either about 
production of articles of steel or of cast iron, or by 
engineers who knew nothing about the troubles 
likely to arise in producing those castings. In 
America the specifications were made on lines 
approved by associations such as their own, or by 
men who had to deal actually with the production 
of the article required. The result was that 
specifications were brought out not only on better 
lines, but capable, of easier production when they 
were brought out by people familiar with the work. 
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Mr. F. E. Snearman said the question was being 
asked as to where the moulders would come from 
in ten or twenty years’ time. Unless such associa- 
tions as their own could induce the employers to 
send their boys to some institution to be trained 
under proper conditions, then the moulding trade 
would gradually die out. Doubtless, the condition 
of the foundries to-day was totally different from 
that of some of those in which the older men once 
had the misfortune to work. But they might have 
even in the present day the engineering shop and 
the machine shop quite up to date, and yet the 
foundry would not uncommonly have a defective 
reof open to the wind and rain, and the moulder 
might have to put a tin over him to prevent the 
rain from running down his back while he was 
finishing his job. Those cases were not so common 
as they were years ago, but it was quite likely that 
some foundrymen present could give examples of 
that kind of defective accommodation. : 

Mr. H. L. Reason was inclined to disagree with 
Mr. Shaw when he said that they would find them- 
selves in the same position after the war, as before 
the war, with regard to their foundries. Large 
extensions and improvements were being made fo 
works, also many new works were being built. 
Ordnance and munition work did not make such a 
big demand on the foundry as did ordinary 
engineering work, and as many shops had been 
equipped with modern machine tools now engaged 
upon munition work, it must necessarily follow at 
the end of the war the foundries would have first 
attention, so that their productive capacity would 


be equal to the demands made by the now . 


splendidly-equipped machine shops. With regard 
to research work, manufacturers would do well to 
copy the German system of having a central 
laboratory for different branches of trade, ere 
research work and’ investigations into troubles of 
manufacture could be carried out, and so save the 
time and money wasted by individual firms doing 
the same work. The war had shown the people of 
this country that our industries must be fostered 
and helped by legislation. With regard to appren- 
tices. the advantage of a recognised system that 
would give boys a technical training would be of 
immense benefit to the trade as a whole, and 
instead of having to depend upon the few boys 
who had the necessary initiative to take advan- 
tage of the educational facilities provided, their 
number will be increased. It was well known that 
many boys just wanted a start, and a guiding hand 
in connection with their technical training, when 
they would make first-class men. 

Mr. R. Bucnwanan remarked that personally he 
did not want the American system of hustle 
adopted, by which he (the speaker) would have 
been scrapped at fortye nor did he want organisa- 
tions like those of Germany. But there was some- 
thing in American hustle and in German organisa- 
tion that might be profitably copied. They could 
not, if they would, adopt either in its entirety, 
but they might select and adopt the best. Un- 
doubtedly organisation of the German type was 
one of those things in which he feared this country 
was lamentably deficient. It was possible to copy 
their methods to a considerable degree, while main- 
taining our own good national characteristics. To 
his mind the most disheartening thing with regard 
to British people was their obtuseness as to the 
monetary value of education, whether technical or 
other. To himself it was distressing to find public 
demagogues scoffing at German education as if it 
were'an evil thing. What he would say would be 
‘** Leave the evil alone and adopt the good.”’ In 
its lowest sense education -could be treated, 


especially technical education, as a tool by means 
of which one could produce better and cheaper 
articles than before. He quite agreed with those 
who advocated definite compulsory education of 
apprentices in the daytime with the requisite time 
given to them in which to acquire it. Mr. Cook 
had spoken about specifications which could easily 
be met. His experience of specifications was that 
as regarded tests they were not always easily met, 
and sometimes they were asked to do impossi- 
bilities. 

Mr. C. Grinpiay remarked that his own view 
was that the one who would profit most by tech- 
nical education was the young man who had found 
out his deficiencies, or even the older man. A boy 
did not see the application of that knowledge, and 
he looked upon such education as a task invented 
to worry him or take him down a peg, and he was 
not willing to go through the drudgery of a course 
of training. The man who had really found out 
his deficiencies was the person who would rectify 
what was wrong. 


Mr. Suaw, in replying to the discussion, said he 
quite agreed that boys were tired at night, and 
therefore disinclined for classes. At the same time 
they got boys in attendance from the fitting shops, 
and while it was no doubt desirable to have day 
classes he believed the absence of the boys from 
the night classes was not so much because they were 
tired as because .of a lack of ambition. 


HIGH-SPEED TOOL STEEL.—A recently patented 
substitute for high-speed steel for tools is composed of 
ferro-chrome (containing about 70 per cent. Cr and 4 
to 6 per cent. C) 8 parts, Ni 21 parts, Si 1.7 parts. Al 
2.5 parts by weight. The base alloy of nickel, 
chromium, and silicon, is first melted, and the alu- 
minium, ranging from 3 to 20 per cent., according to 
the hardness required, is then added. The molten 
alloy is cast into tools, which are ready for use, after 
grinding, without any additional heat. treatment. 
Metals such as tungsten, vanadium, etc., in propor- 
tions up to about 1 per cent., may be added to the 
base be ay and the nickel may be wholly or partially 
replaced by cobalt. 


TITANIUM IN STEEL CASTINGS.—Mr. W. A. 
Janssen, in a paper before the American Foundry- 
men’s Association, contends that notwithstanding all 
that has been said regarding the harmful effects of 
phosphorus and sulphur in steel castings, occluded 
gases and oxides are the real causes of many of the 
troubles of the steel foundryman. In the elimination 
of these difficulties, ordinary deoxidisers such as ferro- 
manganese and ferro-silicon have their place, he says, 
but if the best results are to be achieved a more potent 
reagent is necessary, and for this purpose ferro- 
titanium has proved unusually satisfactory. Titanium 
undoubtedly is one of the most powerful deoxidisers 
and denitrogenisers known. The chief value and merit 
of titanium lies in its positive action in the removal 
of occluded oxides, nitrogen and entrapped slags. The 
present-day method of using ferro-titanium is to aug- 
ment the incompleted cycle of reactions with ferro- 
titanium after the other deoxidisers have been added. 
Ferro-titanium additions are of value to the foundry- 
man in making low or high carbon or alloy steels. 
The results are not due to any direct or alloying effect 
of the titanium, but rather to its value as a deoxidiser 
and cleanser in removing harmful occluded gases and 
slags. Titanium, however, must not be looked on 
as a cure-all to rectify the evils of poor stock selection 
and bad furnace practice. Its function is to make 
good steel better. In these days of high-priced ferro- 
manganese, ferro-titanium can be used to advantage 
to decrease the consumption of the manganese alloy. . 
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The Manufacture of Tungsten 
Powder in Great Britain. 


For the. manufacture of tungsten powder by 
High-Speed Alloys, Limited, a site was selected in 
Widnes, work was started in November, 1914, and 
production commenced in July, 1915, since which 
date work has been carried on continuously day and 
night. The works are laid out for an output of 
three tons a day, and this quantity could have been 
secured but for a shortage of ore supplies from 
time to time. The Government, however, in Sep- 
tember, 1915, took control of the tungsten ore with- 
in the Empire, and arranged for its sale to makers 
through a Government broker, a fixed price having 
been arranged for the ore. 

The process of manufacture consists in first con- 
verting the tungsten oxide in the wolfram ore into 
a soluble tungstate of soda, precipitating it as an 
oxide, and then reducing this pure oxide to metal. 

At the works at Widnes, which are well situated 
for railway communication, the first department 
comprises a warehouse for the storage of ore, with 
an electric crane for unloading it direct from the 
railway wagons. The ore as it arrives is first 
ground to a fine powder, it being necessary to 
obtain an intimate mixture with the soda ash. 


This is done in a grinding and mixing plant, pro- - 


viding the ore is a good ore and not mixed with 
tin. If the ore contain tin it is necessary to pass 
it first through a magnetic separator, which is 
installed temporarily in this part of the plant, but 
an entirely new building for grinding, roasting 
and magnetic separation has been designed, and 
is now in course of erection. 

After the ore has been mixed with the soda it is 
taken to the next department, which contains a 
series of seven reverberatory coal-fired furnaces for 
roasting the mixed ore and soda ash. These fur- 
naces are set at an angle to the main axis of the 
building, and so economise floor space. The fuel 
is fed on one side, and the furnace products on 
the opposite side, and the arrangement gives easy 
flue connections to the chimney. The mixed 
materials are roasted at a dull red heat, and the 
product is tapped in a pasty condition into iron 
ladles. The furnaces have a capacity of a half- 
ton per day each. 

The roasted tungstate product is then taken to 
the end of the same building, where it is broken 
up first in a stone breaker, and then ground in a 
Carter disintegrator, from which it is conveyed 
automatically into the next department. This 
department is served by an overhead crane, and 
the main shaft is run under the floor to give a free 
passage to the crane. 

The furnace product is now boiled with water, 
and the tungsten, which has been rendered soluble 
in water by the action of the soda, is removed from 
the other constituents of the ore by passing 
through a filter-press. All the tungsten is thus 
collected as a solution of tungstate of soda. 'V! 
residue, consisting of iron, manganese and tin, is 
tipped on to the dump. The tungstate of soda 
solution is then boiled with hydrochloric acid in 
closed teak vats for ten minutes, and the precipi- 
tated solution of tungsten, now in the form of a 
yellow hydrated oxide, is run into a series of 
settling vats, where the mother liquor is run off, 
and the precipitate thoroughly washed to remove 
the last traces of the common salt mother liquor. 

After washing and settling, the tungsten oxide 
is first dried to a paste in Broadbent centrifugal 
separators. The final drying takes place in rever- 
beratory furnaces, where the calcined ore is finally 


withdrawn at a dull red heat. The calcined oxide 
is then mixed with carbon in mortar mills enclosed 
in a sheet-iron casing, and as discharged ‘is placed 
in graphite crucibles, and taken to the furnace 
house, where the oxide is reduced to metallic 
form. 

At present coke-fired furnaces are used, but these 
are being replaced by a new continuous gas-heated 
furnace built on the principle of the continuous 
pottery kiln, except that it has an arrangement 
at the discharge end for cooling the crucibles, 
whereby the spent gas is first used for re-heating 
the air before mixing with the producer gas, while 
the cooled burnt gas is used for cooling the 
crucibles. It is necessary that the crucibles be 
drawn cold, and the continuous furnace is de- 
signed not only to save fuel, but to obviate the 
necessity of allowing the open furnaces to cool ‘as 
at present before drawing. 


After reduction the crucibles, with their charge, 
are taken to a sorting room, where the contents 
are dumped on to benches. The crucibles always 
contain a certain amount of oxide, and this is 
separated for further treatment. The metailic 
powder is then taken to open cast-iron pans, where 
it is treated by hand stirrers with a weak solution 
of soda to remove the last traces of oxide, and the 
final metallic powder is then dried on a hot plate 
and is ready for shipment, containing 98 to 99 per 
cent. of pure tungsten and about 0.2 per cent. of 
carbon. 

The tungsten is packed into tin-lined wooden 
cases and is taken to Sheffield by motor lorry, as 
being the most satisfactory and expeditious method 
of transport. 


The auxiliaries at the works include a _ repair 
shop, consisting of a smithy, engineers’ and 
joiners’ shops, boiler house and engine-room, 
while the works employ electric power, and motors 
are installed for the various machines. There are 
also mess-rooms for men and women and a large 
chemical laboratory and’ commodious offices. The 
chemical laboratory is particularly worthy of note 
because it is of unusual size, and a staff of chemists, 
under the chief metallurgist, are engaged partly 
on routine, and partly on research work. The pro- 
cess is kept thoroughly under control by chemical 
analysis throughout all its stages, and it is only by 
complete control in this respect that the necessary 
purity of the tungsten metal powder can be main- 
tained. All high-speed tool makers know how 
essential pure tungsten powder is, not only in re- 
ducing the wear and tearon crucibles and prevent- 
ing loss of steel through damaged crucibles, but 
also in yielding sound ingots which can be ham- 
mered and rolled into uniform high-grade bars 
with a minimum of waste. 


It unquestionably is the fact that the new enter- 
prise is on’a sound footing. The Germans, who as 
ore brokers came between the producer and con- 
sumer, have been eliminated, and arrangements 
have been made by the company to secure some 
portion of their supplies from their own mines. In 
addition to perfecting a plant so as to be able to 
deal with all kinds of low-grade and impure wolfram 
ore, the company has purchased mines in, Burma 
and sent out Dr. W. R. Jones, formerly of the 
Indian Survey, to take charge of its operations. 
A completely equipped laboratory and magnetic 
separation plant have been sent out and mining 
engineers, chemists and miners are at work at the 
company’s branch in Tavoy. In this way the com- 
pany have not only met the demands of home 
industry, but are assisting to improve the output. 
of wolfram ore within the Empire. 
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Problems Ahead. 


The opening meeting of the session 1916-17 of the 
Lancashire Branch of the British Foundrymen’s 
Association was held at the Manchester School of 
Technology on Saturday, October 7. Mr. H. 
— the President, in his inaugural address, 
said :— 

It is well at times to detach ourselves from the 
immediate matters which are our every day con- 
cern, and from a distance try to obtain a general 
idea of our position, and attempt to place in true 
the varying experiences which are per- 

aps more numerous in the life of the fonder 7 


man than in that of many other workers. I use 
the word foundryman in its widest sense. All are 
foundrymen who have a direct interest in the 


craft, be they designers, patternmakers, moulders, 
chemists, right through to the youngest appren- 
tice, whether acting in a practical or executive 
capacity, so long as metal founding is directly 
dependent upon their efforts. 

We do not need to be specially endowed with 
the power of observation to be able to see what 
revolutionary changes this war has made in indus- 
try in many directions. In some phases we have 
learnt lessons in standardisation which no other 
situation would seem to provide. The demand for 
huge quantities of standardised parts, chiefly, of 
course, in metal, has been such as no ordinary 
development of trade would experience, with the 
result that the process of production, instead of 
taking evolutionary ways, has been revolutionised 
ia many instances, and old methods have been 
entirely superseded by others in order to attain 
the maximum production in the minimum of time. 

The extension of military demands upon the 
man-power of the nation has further complicated 
the question, and the extended use of semi-skilled 
and the introduction of unskilled labour of both 
_ sexes into what was previously regarded as strictly 

skilled work has been amongst the most important 
changes. 

Of all the branches: of engineering iron 
founding has perhaps been least affected by these 
revisions in productive methods. This may be 
largely due to the fact that, with certain notable 
exceptions, and, of course, excluding the machine- 
tool industry, cast iron has not entered very 
largely into the composition of the war material 
which is being produced in such huge quantities. 
Whether cast iron might have been given a wider 
application is a matter upon which opinion is 
divided, except perhaps amongst foundrymen. 
Even the huge increase in the production of non- 
ferrous castings has not caused very notable 
changes in foundry practice, but rather a develop- 
ment, in the main, of pre-war methods. 

Broadly speaking, therefore, one problem of the 
foundryman has n the .scarcity of labour, 
skilled and unskilled. The end of the war will 
robably eliminate the problem of unskilled labour 
5 the release of men from military service, but 
the question of skilled labour may prove to be 
much more difficult of solution. 

The scarcity of really skilled labour in the 
foundry was acute before the war. A large num- 
ber of moulders have entered the Army, many will 
unfortunately never return to civil life, others will 
be unable to follow their employment again, 
whilst a still further proportion will have lost the 
desire to return to the foundry floor. Therefore, 
the difficulties in this connection may prove to be 
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very great indeed. Moreover, if compulsory mili- 
tary service is maintained after the war, that, 
again, will not improve matters, owing to the 
taking away of apprentices from their work when 
a vital stage in their training is being entered. 
It would appear, therefore, that the problem will 
have to be solved by the training of a new school 
of foundrymen, and the question of apprentice. 
training immediately arises. 

Much has ‘been said at our meetings in reference 
to the difficulty of obtaining suitable boys for 
training as moulders. No doubt the trouble mainly 
arises from the lack of attraction of the general 
surroundings. of foundries generally. It will be 
noted that work which is Bases is usually carried 
out in a comparatively congenial atmosphere, 
whilst that employment which involves the use of 
materials which leave their mark upon the person 
is generally accompanied by dark and dismal 
surroundings. 

We need to think of the character of some of 
the places which serve as foundries up and down 
the country, and probably will do so for years to 
come—dark, low-roofed, badly-ventilated shops, 
unbearably hot and stuffy during casting time, 
whilst in the early winter mornings something 
approaching arctic conditions prevail. The ventila- 
lation is often so badly conceived, or perhaps never 
considered, that the Gunite conditions are often 
more uncomfortable than working in the open air 
would be. Is it, therefore, to be wondered at 
that some difficulty is experienced in attracting 
the alert portion of the younger generation on the 
lock-out for a career? 

The problem has an important psychological 
aspect, and the mental effect of environment will 
have to be recognised if permanent success is to be 
attained. Therefore, the surroundings will have 
to be made more attractive than is the general 
rule at present. We shail have to get away from 
the idea that the foundry is merely a shed; and 
those concerns will be most successful who realise 
this fact and study the heating and ventilating, 
the adequate provision and even distribution of 
daylight without the annoyance of sun-glare, so 
that deep moulds may be examined and worked 
upon with safety without undue use of that hor- 
rible atrocity, the moulder’s paraffin lamp. The 
artificial lighting of the working area of foundries 
should be much greater than in the majority of 
shops in order to counteract the absorption of 
light by the black floor and dark objects. The more 
regular limewashing of the walls and- roof would 
also materially assist in the solution of the light- 
ing problem, 

Even existing foundries might be made much - 
more attractive if a little attention were given ‘to 
these details by the management, with beneficial 
effects in every way. It is good business to make 
the foundry, as well as other departments, as’ 
light, airy and comfortable as possible, keeping in 
view the special requirements of every case. . 

Foundry employment is regarded as a dirty job. 
There is, however, no sound reason why foundry 
workers should not arrive at and leave their work 
without the brand of the shop upon their person, 
and the provision of facilities for washing and 
change of clothes would remove much prejudice 
from the foundry as a career. By improving the 


conditions of the foundry on the lines indicated, 
the beneficial effect of improved working condi. 
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tions would be reflected in better service through- 
out. 

The method of apprenticeship for ensuring the 
thorough practical and technical training of the 
young foundryman will be an important problem 
to be solved, and the work of the special committee 
appointed by the B.F.A. to investigate this matter 
should prove invaluable in the immediate future. 
This committee, although working quietly, has 
collected a mass of evidence from all parts of the 
country with reference to present methods and 
suggestions for improvements. ‘Those who are in 
touch with the work have great hope that from 
these activities a systematic and. efficient method 
of training will ensue. 

Another aspect of training to be considered 
should be the development of self-expression. Most 
of us who have taken part in the work of the 
B.F.A. know what an advantage there is in 
being able to express ideas in words or upon 
paper, and realise how helpful some training in 
this direction would be. It is difficult to realise 
how numerous are the ideas lost to industry, owing 
to the inability of the recipients to give adequate 
expression to them. This is a matter of general 
education, but one of first-class importance to all 
industry. 

Some prophets tell us that international compe- 
tition in trade will be greater after the war than 
ever. That question is of minor importance, pro- 
viding we attain efficiency in our manufacturing 
methods. We are also being told over and over 
again that if, after the war, we hope to maintain 
our position in the forefront amongst manufactur- 
ing nations and meet the enormous financial bur- 
den caused by the war, our production will have to 
be much greater than ever in the past. How this 
is to be done the critics seldom trouble to explain. 
Here is another of our immediate problems. If it 
is meant that everyone will have to work so much 
harder many will ask if the sacrifice has been worth 
while, as the strain upon many of us who hold 
positions of responsibility has long been quite 
severe enough. But if what is meant is that im- 
proved methods of production and organisation 
must be more generally adopted, most of us will 
agree. 

Although mechanical means have been brought 
to the aid of the foundryman, it can scarcely be 
claimed that the tendency has been toward the 
elevation of the craft or the making of it a more 
desirable occupation. More often than not it has 
worked out in the opposite direction—elimination 
of the need for skill and the substitution of un- 
skilled labour. There is still ample scope for 
mechanical aids to foundry operations, but it is 
in the direction of relieving the worker of the 
purely physical strain of sand shovelling and box 
lifting, the improving of the surroundings and 
equipment of his workroom. 

The value of education by association was recog- 
nised by the great Italian. Mazzini, and the B.F.A. 
provides the ground for the fuller development of 
foundrymen. Sometimes I think the title of the 
British Foundrymen’s Association is too modest. 
An imposing name often carries weight in many 
quarters. Be that as it may. however, those who 
have the longest experience of it know that it is 
an associaion in the highest sense of the word and 
realise the good work that has been done through 
its instrumentality. ; 

The membership now reaches the four-figure 
mark. and in Lancashire we are coming to the 
second hundred. For a purely educational body 
the figures may seem satisfactorv. hut we are 
nothing like as strong as we should he. and ovr 
effectiveness depends upon our numerical as well 


as financial strength. The members are banded 
together with the single aim of mutual helpful- 
ness in foundry matters. Every aspect is repre- 
sented, every view is included. The meetings held 
month by month during the winter provide ample 
opportunty for the expression of every point of 
view. Members bring forward their most difficult 
problems, and the expressions of opinion invariably 
result in a solution, or at least a considerable addi- 
tion of light upon the subject. The periodic visits 
to works also give an added interest to our 
activities. 

The more we are able to compare and contrast 
individual practice, the more readily shall we see 
the weak points and act accordingly. Collective 
experience will secure more rapid progress than if 
every difficulty is met single-handed. Experience 
is a wonderful teacher, but if to our knowledge 
we can add the sum of that of others the advantage 
is obvious; and this is where this Association 
comes in. 

Thtre is, however, much prejudice amongst 
foundrymen of every grade. The prejudiced em- 
ployers and managers generally often believe that 
they have a monopoly of knowledge which gives 
them an advantage over rivals, providing hace in- 
formation is kept to themselves. Some workers 
think that such Associations as this one only have 
the effect of making the lot of the worker still 
more strenuous. Both views are entirely mistaken, 
Is it at all likely that the resources of any 
individual founder are so wide and comprehensive 
as the sum of the knowledge of the members of a 
body like ours? Such a claim will not bear even 
a superficial examination. 

On the other hand, the worker who is satisfied 
with things as they are is surely a very com- 
placent individual. We think it his duty to 
add his quota to the common stock of 
knowledge, and his point of view is essential 
to the advancement of the craft. Perhaps the 
most important. work that our Association has 
accomplished has been the removal of much preju- 
dice and self-satisfaction, and the creation of a 
keener spirit of inquiry amongst foundrymen. 

To sum the matter up, it would seem that in 
this question as in many others the greatest 
problem of the immediate future will be education 
—education that will stimulate everyone, whatever 
position he may hold, to give of his best, that will 
overcome prejudice in every direction, and that 
will develop those qualities of judgment, fore- 
sight and sympathy which are first essentials of 
human progress. Whilst we are thus attemptihg to 
reach a better state of things we shall be doing 
our share in promoting that better civilisation 
that many dream of and all hope for, maintaining 
the highest traditions of the race. 

Mr. T. W. Markianp. who occupied the chair, 
said he had listened with great pleasure and in- 
terest to the observations of the President as to 
the manner in which they must meet, or prepare 
to meet, the revolutionary changes made by the 
war in theirs, as well as in other industries. It 
was a problem which he confessed he could not 
solve himself, but one thing he thought was pretty 
evident, that many of those who were now serving 
at the Front would never return to the foundry. 

Mr. J. Stmxrss remarked that the foundries of 
the country had played a very important part in 
the war, not only in providing tools, but in many 
other directions. One of the greatest problems 
they had, as foundrymen, to contend with, was 
the physical energy necessary to carry on their 
work, for, as they knew, many men who were 
thoroughly capable of carrying out the duty so 
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far as mental ability was concerned, could not 
accomplish their task owing to the want of physi- 
cal power, 

The Presmpent then introduced the question of 
cupola practice in the following Paper :— 


Cupola Practice. 


To the non-technical man the present method 
of melting cast iron for foundry purposes must 
seem to be a somewhat extravagant one, although 
to those actually engaged in foundry practice tne 
thermal efficiency of the cupola is of less account 
than the securing of an adequate supply of hot 
iron at the right time. Accordingly, the problem 
of increasing the efficiency of the cupola has not 
received the general attention that it deserves. It 
is with a desire to stimulate greater interest in 
the methods of melting that the writer has 
brought forward this subject. 

It is interesting to note the wide difference of 
view expressed in various quarters with reference 
t» details of cupola practice. We find writers talk- 
ing of fuel ratios between the very wide limits 
of one part coke and five parts iron to one and 
fourteen respectively. Melting zones have been 
estimated from as low as 10 in, to so high as 36 in. 
above the tuyeres. We have advocates of high 
blast pressures and supporters of low-pressure con- 
ditions; believers in heavy charges and those who 
favour lighter charges, and more of them. All 
sorts of internal shapes are suggested as the best. 
Different ratios of tuyere area to sectional area 
of furnace, and almost all proportions of height 
to diameter are regarded in different quarters as 

’ the best practice. Even upon the disposition and 
area of tuyeres much difference of opinion exists; 
whilst the relative values of blowers and fans, not 
forgetting the later turbines, provide further 
ground for argument. 

In a question involving so many factors it is 
obvious that there must be certain broad prin- 
ciples of construction and operation which should 
apply generally, but which the present state of 
affairs does not disclose, and it appears to the 
writer as most desirable that some degree of 
standardisation be attained which would be a 
valuable guide to all concerned in the operation of 
cupolas for the melting of cast iron, 

We know, for instance, that a definite volume 
of air is necessary in order to develop the full 
amount of heat contained in a fuel. Insufficiency 
of air will restrict the combustion in the melting 
zone. Excessive blast will have a cooling action 
on the furnace in addition to wasting power in 
the blower room. A simple instrument for measur- 
ing the volume of air would be of much service by 
indicating any stoppage at the tuyeres. In con- 
junction with a pressure indicator of a more sen- 
sitive type than the usual mercury gauge, the 
foundryman would be in possession of two indica- 
tors which would render the behaviour of these 
furnaces much more readily understood, parti- 
cularly if such instruments were of the recording 
type, whereby permanent records might be made 
day by day. : 

The composition of the escaping gases is also an 
important matter from a thermal point of view, 
but foundrymen have no simple means of ascertain- 
ing it. We know that a hundredweight of coke 
containing 90 per cent. carbon requires 15,000 
cub. ft. of air at atmospheric conditions of 
temperature and pressure for its complete com- 
bustion. A certain excess is, of course, neces- 


sary, but it will be realised that the volume 
of air passing into the cupola is of first im- 
portance in order to obtain the most perfect com- 


bustion and the full development of the heat in 
the right place. A rough calculation shows that 
the heat absorbed by a ton of iron in attaining | 
the maximum temperature of the cupola (2,732 F., 
1,500 C.) is equivalent to the heat contained in 
about 60° lbs. of coke. Therefore, with a fuel ratio 
of 1 to 10 about 27 per cent. of the heat available 
is absorbed by the iron. As this temperature is 
rarely, if ever, attained, the actual result would 
be considerably lower. The remainder of the heat 
does not represent waste, as other necessary and 
unavoidable work is done, but there certainly 
appears to be a considerable margin available for 
economy. Heat may be absorbed in driving off 
moisture in the charge, in the formation of unneces- 
sary volumes of slag through the use of impure 
materials, excessive sand on scrap, etc. 

With reference to the internal shape of the 
furnace walls, the parallel shaft is regarded in 
some quarters as the most efficient. If the lining 
narrows at the melting zone it is practically 
equivalent to using a furnace of the reduced size, 
whilst the greater liability of irregularly shaped 
linings to cause hanging is another point of 
disadvantage. 

The height of tuyeres from furnace bottom 
should be governed by the amount of metal that 
it is necessary to retain in the hearth at any time. 
Thus if the tap hole is always open, or practically 
so, the tuyeres may be well down (due allowance 
being made for the slag), with a consequent saving 
of fuel on the bed charge; whereas if it is neces- 
sary to retain a quantity of metal in the furnace 
wl place of the tuyeres will be correspondingly 
higher, 

The height of the shaft also has an important 
bearing upon the thermal efficiency of the furnace, 
as the longer travel of the hot gases through the 
charge will cause a more complete extraction of 
heat as a result of the contact. Increased height, 
however, involves a bigger lift of the materials to 
the charging floor, together with a greater possi- 
bility of Rennion of the charge. The ratio between 
internal diameter and height from tuyeres to 
charging door is recommended in some quarters at 
between four and five to one. 

Considerable economy could be obtained if the 
operation of cupolas were continuous, as the top 
might be closed, which would allow of the collec- 
tion of the unburnt gases and of their being 
directed into some useful channels, as in the 
heating of core ovens, etc., instead df being allowed 
to burn to waste in the atmosphere. 

Articles have appeared recently in the technical 
Press advocating the use of oil as a secondary fuel 
in the process of iron melting. The oil is atomised 
and sent in at the tuyeres in a fine spray, and 
with oil at a low figure there would seem to be a 
field for investigation. The trial of producer 
gas in a similar capacity might also be worth while 
in view of the low-priced fuel from which the gas 
may be made. 

The electric furnace will be one of the future 
introductions to the foundry, and_with it some of 
the present difficulties would disappear. Blast 
troubles, oxidation and other worries of the pre- 
sent would not annoy. Whether other causes for 
anxiety will arise time will. show. The price of 
current will, however, require to reach a much 
lower figure before the electric furnace finds an 
application in the iron foundry. 


Discussion. 

Mr. Corpinciry had found that the best bed was 
about 18 in. above the tuyeres with good coke, 
but the amount charged must be very carefully 
considered. ‘ 
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Mr. W. H. Suersven thought it was quite time 
they had certain formulas from which the maker 
of the cupolas could construct them of a saape re- 
quired for the particular work on hand. The shape 
of the cupola had always been a vexed question, and 
it did not seem to their credit to have to say they 
did not know even now the best form of a cupola. 
His own opinion was that under average condi- 
tions the parallel interior was the best form. It 
was certainly a great advantage to have good 
foundations. He agreed it was time they got a 
standard form of cupola, seeing that foundrymen 
had been fiddling away at the problem for above a 
sane years, and still did not know the best 
orm. 

Mr. Key said the various makers had their 
different standards of cupola design, and they 
would supply them worked out upon a compara- 
tive basis. The reason why they could not give 
definite instructions as to design was because 
foundry work varied so much; some required one 
speed and some another, and consequently the melt- 
ing had to be different. To give a standard, or 
a general idea of the cupola he wanted, it was 
necessary that he should be thoroughly acquainted 
with what he required, and then he would be in a 
position to alter the arrangements accordingly. If 
the men followed out the directions of the man- 
ager there should be no difficulty. After all, each 
one could only give his own experience as to what 
was the right form and right method of working a 
cupola, He preferred the parallel lining himself, 
but it could be considerably improved by opening 
the lining just above where the first charge of 
iron lay. In his own case it was 4} lining put in 
first, and then another, and about 3 ft. 6 ins. above 
the tuyere was the first charge. When he had 
2 ft. 4 ins. he had considerable difficulty with the 
charge scaffolding, which he found was due to the 
lining being parallel, and it always occurred at 
one spot. He took out one portion of the linin 
there, about 3 ft. 6 ins. above the tuyeres, an 
never had any difficulty afterwards.. An arrange- 
ment of six tuyeres in two rows of three, he had 
not found to be altogether satisfactory, and 
believed that a much better form of combustion 
could be obtained by having them blowing opposite 
to each other. If they wanted good metal the 
furnace must be hot, and he had found by experi- 
ence in working the cupola that two hours was not 
long enough. ‘rouble had been brought about in 
many instances through trving to get hot iron 
from a cool furnace; they ought to have a good 
hot. furnace to start with. On one occasion when 
the cupola was not working very well they altered 
the charge and got better iron straight away. 
Roughly speaking, they charged on a ratio of 12} 
to one, and they got a total ratio of 9 to one. 
He considered that in getting that standard they 
were doing very well. If they could not get good 
metal down from the first charge there was some- 
thing wrong somewhere. 

Mr. J. Srxiss said the President stated that 
there was no definite agreement as to high and 
low blast pressures; but he himself thought that 
was more a question of local conditions and of 
cupola design, because some got good results with 
fow pressure. sent into the cupola in volume, 
through large tuyeres, while others used higher 
pressures through smaller or a less number of 
tuyeres. With regard to the position of the 
melting zone, it was moved about in accord- 
ance with the various opinions held as to 
depth of bed coke. The general view was 
in favour of about 18 ins. above the top tuyere; 
afterwards the zone depended on its position by 
charging the correct amount of coke to iron put 


on. If too little coke was used the position of zone 
would drop; too much coke would, of course, lift 
it higher. He (the speaker) had had in use for 
many years a Bristol recorder, and had found it 
to be of great service. It was placed in the power- 
house close to the blower; the engineer at periods 
of the blow taking and marking the readings. 
Thus a kind of formula was attained, and from it 
one was able to read the condition of the meltin 

at any time. The records were filled up daily and 
filed. He had also a mercury gauge on each 
cupola for the use of the man in charge. For his 
own part he gave the preference to the straight 
shaft, which could be boshed without detriment 
to the melting if it was a question of saving bed 
coke. The cupolas he had were 5 ft. diameter, and 
he used 9-in. blocks up to three courses over top 
tuyeres. The three courses were tapered down to 
meet 6-in. blocks for the remainder of the lining. 
They stood exceedingly well considering. he was 
melting from 30 to 40 tons of iron per day, using 
the cupolas alternately. He preferred the deep 
cupola, as they got from it a more gradual heat- 
ing up of the charges, instead of having them 
plunged into the melting zone a few minutes after 
charging, as was the case in short shafts. Mr. 
W. H. Sherburn had mentioned the building up 
daily with ganister of the melting zone. For him- 
self he did not consider that necessary, as that 
part attained a certain size, and then appeared to 
remain stationary. A thin coat daily was all that 
was needed. Another member referred to hard tap 
holes at the commencement of the blow; that was 
more a question of mismanagement, though most 
foundries were subject to them. A good plan was 
to put a small fire in the bed overnight, and a 
bucket-fire on spout in front, drying the patch of 
ganister around the tap hole before commencing 
to blow. Mr. Key said the early lighting up of fires 
saved a good deal of trouble, and in that he 
agreed with him, although it was not good to take 
too much out of the bed coke in the case of a pro- 
longed melting, as at the end of the day, even if 
the metal. were melted hot, it would be somewhat 
damped down by the bed coke being worn out. 


SHRINKAGE TESTS FOR GREY IRON.—In the 
course of a paper before the American Foundrymen’s 
Association, Mr. A. E. Howell said :—‘‘ We have 
found that by the use of a shrinkage bar test at each 
cupola, we can keep our iron more uniform than other- 
wise, and a tendency towards high shrinkage and hard- 
ness is caught and corrected before the consequent 
loss is suffered. A shrinkage satisfactory for our shop 
is the standard for us, not the shrinkage of another 
shop. We find that we cannot reach what was the 
old time-honoured standard of 4 in. to the foot, which 
would be 0.125, but that our normal is 0.145. The 
shrinkage measures the resultant of the effect of all 
the elements—sulphur, manganese, phosphorus and 
silicon—and the higher the carbons the less silicon 
will be required to attain the desired low shrinkage ; 
also the degree of shrinkage varies with the character 
of work required. So it is a relative matter and not 
one to which can be applied a hard and fast rule. 
Even if we had a daily chemical analysis, which we 
have not, I would still prefer a test bar to give us the 
resultant shrinkage. Castings that have to be assem- 
dled as in a range, do not fit unless the shrinkage is 
fairly uniform. As to the exact amount of silicon 
required to hold a shrinkage of 0.145, we do not con- 
cern ourselves rigidly. We figure 2.90 per cent. silicon 
in the mixture and deducting 0.25 per cent. for loss 
in melting, this leaves 2.65 per cent., and if this 
lowers the shrinkage we will slightly lower the silicon 
next day.” 
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Overcoming Difficulties Due to Metal and — 
Design. 


By Frank Andrew. 


In recent years the difficulties of the founder 
have been: increased considerably by engineers, 
who require castings of a more complicated charac- 
ter than ever before, these difficulties being again 
increased by the specifications set out as to the 
composition and physical properties of the metal to 
be used in their manufacture. It is one thing to pro- 
duce these castings and have free scope as to metal 
used, so long as test bars give the desired results; 
but is quite a different thing producing them 
sound to an analysis with specified limits, the test 
bars also having to stand high tests after being 
broken off the casting and machined to dead size. 

The old method of faking test bars by using one 
metal for the casting and special iron for the test 
bar (put in when the casting is nearly fuli, so that 
the two shall unite) is of very little use now, if it 
served some purposes before, as the casting would 
‘ be betrayed by analysis. 


and about 9 ins. long, and turned down to } square 
inch sectional area (about 0.798-in. diameter), and 
stands a stress of 7 tons and upwards, giving 
14 tons and upwards for the square inch. 

The co-efficient of transverse rupture of the 
above square bar works out at 27 tons per square 
inch, which is equal to a bar on 36-in. centres 
2 ins. deep and 1 in. in breadth, breaking at 


‘40 ewts., calculated according to the following 


formula :— 
_Wx3xL 
f= x2 


where fb represents co-efficient of transverse rup- 
ture or bending strength in tons per square inch :— 
W=breaking load in tons, 
L=length in inches of test bar, 
B=breadth in inches of test bar, 
D=depth in inches of test bar. 


Fig.7' 


without great difficulty, if the assistance 


of the microscope is brought into play. 

The castings with which the writer proposes to 
deal present many difficulties, as they must be low 
in silicon, sulphur and phosphorus, the carbon and 
manganese must not be excessive, and the test bars 
attached must be grey iron. The transverse bar 
is cast 1} ins. square, and about 15 ins. long, to be 
machined down to 1 in. square and tested on 
12-in. centres, and stands a stress of 30 cwts. and 
upwards. The tensile bar is cast 1 in. in diameter 
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The castings themselves are subjected to 
hydraulic pressure tests up to 1,500 lbs. per square 
inch, this after the greater portion of the 
es ‘has been done, with the result that any 
spongy places will show up more readily, due to 
the removal of the protecting skin, which has been 
practically chilled and solidified by contact with the 
mould face (relatively cool compared with the 
metal) before any shrinkage in bulk occurs. 

Much is often made, when discussing spongy 
places of this character, of the element, phosphorus, 
which in combination as phosphide of iron having a 
low melting point, is blamed as the chief cause, 
Low phosphorus is more likely to produce these re- 
sults, however, for were the fusible phosphide pre- 
sent to any great extent, feeding of such spots 
would be made easier, as the sponge would receive 
supplies of phosphide from the higher portions of 


N Ni N N 
Also, with this class of casting arguments against _ 
mixing by analysis must fall fiat, as it is difficult ® 
to see how metals mixed according to fracture - 
could be expected to conform to specified analysis. a 
Certainly, those brands of an inferior quality aa 
(due to method of production) but showing a Pe 
favourable analysis, should be avoided, and this : 
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the casting as the metal of higher melting point 
solidified, if there were a suitable feeding head 
provided. ‘This is confirmed in the case of the cast- 
ings now under discussion, it being more difficult 
to avoid spongy places with metal containing about 
0.5 per cent. phosphorus than with metal contain- 
ing 1 to 1.2 per cent, phosphorus, 

Although cold-blast, charcoal and hematite pig- 
irons could be used for producing these castings of 
the desiréd analysis, it would be wise to melt these 
in an air-furnace, and this and the original metal 
cost would make the charges very heavy and per- 
haps prohibitive. By good hot melting and proper 
mixing it is possible to produce good results from 
the cupola with cheaper mabantol, and still keep 
within the limits of the analysis. 

Fig. 1 gives a plan view of a cylinder cover as 
used for the Diesel oil engine, a portion at the 
centre being shown in section to show the space 
between the boss a and the three central bosses for 
the circulation of water for cooling purposes when 
in use, This cover is named a starter, and other 
covers, similar except that the boss a is absent are 
called non-starters. The thickness of metal in this 
size varies, as will he seen in the part sectional 
elevation on A B shown in Fig. 2, being % in. in 
the thinnest place (except places not required to 
stand pressure, as the two snugs b and c) to 1} in. 
at the base. The diameter is ~ ad 24 ins. and the 
height 9 ins. In larger sizes the top is enclosed 
instead of having a loose cover-plate, the inside 
being formed by a dry-sand core, the centre box d 
being omitted and formed by a loose liner passing 
right through, and which is fitted when machined. 


. This permits greater equality of thickness; also the 


space round the boss a is greater than in the one 
being described. The parts most liable to be 
spongy are those on either’side of the dividing 
space on the line A B, Fig 2, and on the line C D, 
Fig. 3, as shown by the thick irregular lines in the 
centre of the metal thicknesses. If such ‘' sponge "’ 
is examined with a pocket lens it will be found to 
consist of a mass of small crystals from which the 
‘* mother liquor,”’ as we might term it, has drained, 
and in certain parts small specks of a bright 
material have been retained, in contrast to the 
darker tints of many kinds shown by the crystals 
themselves. Without close examination these parts 
would be described as dirty, but without doubt they 
contain purer metal than any other part of the 


_ casting. Observation of the thickness at different 


parts will show that there is greater concentration 
of heat at these points liable to be spongy than 
at any other, and the probability is that they are 
the last parts of the casting to solidify. Therefore, 
when the metal at the base, 13 in. thick, commences 
to shrink in bulk, it draws at all places willing to 
supply liquid metal from above till all have 
solidified except the places referred to, which have 
been super-heated, and which in addition to supply- 
ing the deficiencies at either side continue to supply 
deficiencies occurring below, even though they can- 
not receive any further supplies from above; and 
when solidification does finally occur an open spongy 
mass remains. 

Fig. 4 is an elevation or side view showing one 
of the two parts serving alternately as inlet and 
exhaust pipes. 

Figs. 5 to 8 show the method of moulding the 
above covers for the purpose of producing sound 
castings. In addition to using chills or denseners 
in certain parts to bring about an equal rate of 
cooling, the bottom box is replaced by a prodded 


- plate e with several perforations for the escape of 


gases, there being only } in. of sand between this 
plate and the base or face of the casting. The 
only part where the joint is not level is that just 


at the place where the outlet ports are situated, 
and this is lifted by a light grid, subsequently fixed 
to plate ¢ by two small stapies. In moulding this 
plate acts as the top box, the whole being kept in 
reverse position to that shown in Fig. 5 till they 
have been stoved. The sand round the outside 
of the pattern is easily carried by four square bars, 
the ends of which pass through and rest in holes 
in the box side, a few gaggers being placed to 
strengthen the corners, ‘Ihe inside of the pattern 
is carried by two small grids, the one between the 
ports having one staple in and the other three 
staples for fixing to the plate f, which replaces a 
top box. 

_Reference to Figs. 5 and 6 will show a hole pro- 
vided in the centre of the plate f, and immediately 
underneath this hole a smaller plate g lighter in 
section, and covering the whole of the central 
bosses of the casting, holes being provided for 
fixing the two bottle-necked cores and the inside 
ends of the port cores, also a large hole 3} ins. by 
3 ins. for a large riser as shown, 2} ins. by 2 ins., 
and referred to later. This small plate g is em- 
ployed because it can be easily replaced if broken, 
and is only } in. thick, and run open-sand. Refer- 
ence to Figs. 7 and 8 will show the method of intro- 
ducing the metal into the mould. A rectangular 
hole is cast in the bottom plate e, and two staples 
one at either end of this hole also cast in. A pat- 
tern of the gate is laid on the joint, an iron frame 
laid on as shown, rammed up and covered with a 
plate which is held in place by a bar passing 
through the staples and wedged tightly. The core 
h acts like a dam and facilitates the removal of 
the runner, which is placed underneath the place 
marked i in Fig. 1. When the mould has been 
dried and all cores put in position, the plate ¢ is 
laid face upwards on four bricks or blocks of wood, 
the top box is turned over, all vents conducted 
away by fine ashes, and the runner and riser boxes 
placed in position, made up, and cleaned out. 

In Fig. 6 V represents vent-outlet, V S vent 
and staple, S staple, M R metal runner and R riser. 
The mould is next closed, and all joints luted up 
with black loam all round between the flanges pro- 
vided, and held firmly together by four cotters 
passed through the pins and driven home. The 
runner is covered by a stop when casting and the 
riser left open, the stop being removed when the 
runner-box is full. After casting the riser is well 
fed with a rod until the whole of the casting 
is judged to have solidified. The purpose served by 
the plates top and bottom is to hasten solidification 
of the casting at all parts, while the metal in the 
riser is still hot and fluid enough to feed the 
central portion which is most liable to be spongy. 
Attention is drawn to the thin plate through which 
the riser passes, which is only about 1 in. thick, 
including two thicknesses of sand, the heat of the 
riser head above and the casting below preventing 
solidification in the comparatively narrow connec- 
tion between the two. The riser easily breaks off 
cold and shows a close grain after having done 
its work in a very satisfactory manner. 

Fig. 9 shows in section the mould and casting 
for a compressor head for a Diesel oil engine using 
a large riser and a plate top and bottom. V repre- 
sents vent outlet strings, These castings varied 
considerably in thickness, and Fig. 10 shows a 
section.of casting at E F, Fig. 9, and plan at joint 
of mould. Some parts are 3 in. thick, the bottom 
flange being 1 in. thick, neglecting the twelve 
bottom facings shown in view of bottom end in 
Fig. 11. The walls of the four chambers are only 
% in. thick, leaving a large mass of metal at the 
centre about 14 in. through. Previously these were 
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cast the other way up, and in cooling the two 
flanges which encircle the four chambers shown in 
Fig. 10 by dotted lines, and j in. in thickness, 
helped to cool off the outer sides of the chambers, 
and later, the portion betweem the chambers, kept 
hot by the solid centre developed spongy places. 

When tested at 1,000 Ibs. per sq. in. the cham- 
bers leaked into one another at a point about one- 
third of the way down the casting, and also from 
the chambers to a central hole 3 in. in diameter, 
afterwards bored in. A round core } in. in 
diameter and carried through the centre, was the 
utmost reduction of metal that could be made at 
this part, and did not prove successful in reduc- 
ing the sponginess. The use of }-in. square iron 
rods along the length of the chamber cores, placed 
1 in, apart, so that the face in contact with the 
metal was alternately } in. of iron and } in. sand 
round the cores had a remarkable effect in closing 
the grain and hastening cooling to produce a wall of 
close-grained iron round each core at an early stage 
in the solidification process. The bottom plate, 
resting ou brick supports, hastened cooling of the 
bottom flange and shrinkage in bulk of the central 
solid portion was compensated for by the efiicient 
riser, which required little exertion to keep open 
with a feeding rod. 

This form of riser as shown in the two examples, 
and the use of plates where possible instead of a 
deep box rammed with sand (a good heat retaining 
medium) will prove effective in any case requiring 
plenty of feeding, and also as in the two examples 
given, reduce the amount of time and heat taken 
to dry in the stove. 


Queries and Replies. 


Leaky Castings. 

Reply._-l_ think the trouble mentioned by 
‘“D. R.”’ in your last issue is the iron being of too 
open a grade or grain, giving porosity. If the iron 
is mixed in the following manner and cast very hot 
and clean it should overcome the trouble :—Carron 
iron pig, 1 part; scrap, 10 parts, shop returns only, 
runners and risers. The iron produced then is 
very close-grained, not hard but tough.—A. Situ. 


Motor Cylinder Metal. 

I am anxious to get a good motor-cylinder metal. 
At present I am using Goldendale, Thorncliffe and 
hematite. The test-bars are good, but the wearing 
properties are reported poor in comparison with 
some makers’ cylinders.—‘‘ H. 8.”’ 

Reply.—The irons mentioned should give good 
results if used in about the following proportions : 
—40 per cent. Goldendale, 40 per cent. Thorncliffe, 
20 per cent. hematite. The composition to aim at 
is about as follows :—Total carbon, 3.3 per cent.; 
silicon, 1 to 1.2 per cent.; sulphur, 0.08 per cent.; 
phosphorus, 0.9 to 1.0 per cent.; manganese, 0.75 
to 0.9 per cent. 

_At a meeting of the members of the Society of En- 
gineers, to be held on Monday, December 11, in the 
apartments of the Geological Society, Burlington 
House. Piccadilly, W., two papers will read, 
viz., ‘‘The Sources of the Minerals Required by the 
Iron and Steel Industries of the United Kingdom,” by 
Prof. William G. Fearnsides, and ‘“‘The Mineral Re- 
sources of the British Empire as Regards the Produc- 


tion of Non-Ferrous Industrial Metals,’ by Prof. C. 
Gilbert Cullis. 
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Casting Odd-sized Pulleys. 


By J.M.L. 

Working in a general engineering shop for a 
number of years, the writer has often seen 
‘‘ hurry ’’ orders given for, say, three pulleys, to 
be ‘‘ cast-sure "’ the same day, so that they could be 
turned and delivered the next evening. They 


would perhaps all be the same diameter, but of 
different widths and bores, which, as arms were a 
fixture in standard pulley patterns, necessitated a 
lot of trouble in stopping off both the top and the 
bottom in the mould, also changing bosses, etc. 
The patternmaker had to wait until the moulder 
was finished with one before he could do anything 
more than prepare for the next alteration. |The 
writer, therefore, tried another way of doing the 
work, and was so well pleased with it that he never 
thinks of altering standard patterns. It is possible 
t> rig up half a dozen pulley patterns per day 
easily. As soon as the moulder draws his pattern, 
he has gauges, bosses, etc., beside him, and can 
proceed ramming up another, while another man 
can go on finishing the previous mould. 

The method is as follows :—Plain cylinders are 
cast and turned, making them standard diameters, 
but about 18 ins. wide; then two sets of arms are 
cast and turned to fit inside the cylinder, each 
with a hole 2-in. diameter in the centre. On these 
arms the bosses of any diameter necessary are 
placed; they have a 2-in. diameter spigot to fit the 
hole in arms, which keeps them always central. 
This, with a gauge made of rough wood to set the 
arms, and a gauge to stop off the width required 
is all that is necessary. 

Of course,the cylinder and arms are permanent 
patterns, and the only changes required are made 
on the bosses and gauges, which takes about half 
an hour. First is rammed up the cylinder A on 
the outside up to the width; then scraped with the 
gauge B, making a joint for the cope flask. Now 
are rammed up the arms © underneath until the 
top of the arms are touched by the toes of the 
gauge D. After this, ramming is done upon the 
top of the arms far enough up to scrape inside the 
cylinder with the gauge B, again forming the joint 
inside for the cope flask. Then the cope is put on 
and rammed up. When the top is removed the 
recess made hy the part of the cylinder which pro- 
jects above the joint is filled up, the core put in, 
and the necessary gates and risers made; the mould 
is closed, clamped and ‘cast. : 

This is a very simple and cheap way of making 
special or odd pulleys, 
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Electric v. Converter Steel. 


The claim of the electric furnace for admission 
to the front rank of steel-making units is one of 
the leading features in the iron and steel industry 
of to-day. Much has been said for and against its 
merits, but in the opinion of many competent 
judges the claim is at least premature. For in- 
stance, in a recent Paper before the American 
Foundrymen’s Association, Mr. Perer Buackwoop, 
of the Blackwood Steel Foundry Company, Spring- 
field, Ohio, U.S.A., discussing its adaptability for 
small steel-casting work, remarks that ‘the 
moment has not vet arrived when we can place the 
electric furnace on the same plane with the baby 
converter.’ And he expresses the further opinion 
that not until “ the electric furnace can be charged 
on Monday morning and run until the following 
Saturday, turning out every heat in first-class con- 
dition, can it be recognised as a competitor of 
the converter.”’ 

In the fluid slag and molten iron which exist 
together in the bath of an electric furnace, con- 
tinues the author, we have a complex system, the 
equilibrium of which changes with every alteration 
of temperature. The slag may be regarded as com- 
posed of three parts, (1) the fluid mixed silicate 
fusion or mother liquor, (2) the active desulphur- 
ising agent which is usually lime, though it may 
be magnesia or ferrous oxide, and (3) the product 
of the action of the basic oxide on the sulphur, 
which in the case under consideration will be cal- 
cium sulphide. It may be noted that sulphides 
and oxides exist in slags side by side at high tem- 
peratures without acting chemically upon each 
other. Now when the juice is turned off a little 
before the furnace is turned down for pouring, 
the bath chills a little. As the slag cools slowly in 
the large mass of metal, the calcium sulphide tends 
to separate from the rest of the slag, and to con- 
centrate in that portion which remains longest 
fluid, namely, the metal. This concentration is in 
the form of small isolated islands. 

When several substances are in solution at the 
same time each order of molecules is distributed 
throughout the solution unmolested by the pres- 
ence of the others. The fact that molecules of dif- 
ferent kinds can co-exist in any liquid, the pro- 
portion of each depending on the temperature, and 
other factors, but especially the temperature, has 
paved the way for a new view of allotropic modi- 
fication, according to which both forms can be 
present in a state of equilibrium, which may be 
called dynamic allotropy. This dynamic allotropy 
can be traced to the two elements, sulphur and 
phosphorus. We can and do have those two ele- 
ments present in two conditions, as a distinct 
entity, or in combination to form a sulphide or 
phosphide, and it is a well-known fact that certain 
reagents have the effect of stimulating the rate at 
which the equilibrium between the two forms is 
attained, re this reagent in the electric furnace 
is heat. The temperature used is absolutely 
ridiculous for ideal steel refining, and acts as a 
stimulant to this new phenomenon. On the other 
hand, the temperature is so arranged in the con- 
verter that we have in this case a retardation to 
such a state of affairs. So that under the circum- 
stances of electric furnace conditions, we have an 
intermingling of slag with the metal, and if any 


readers ve any doubts as to the authen- 


ticity of this statement, let them take a walk 


around some of the machine shops when electric 
steel castings are being machined. They will find 
a condition of things which will surprise them in 
this respect. 

We have the same condition of affairs that used 
to be encountered im the old puddling process. 
Examining the metal in the bath before pouring, 
the result is a compact mass of irregular-shaped 
crystals or grains. Under the microscope we find 
that the metal in the act of crystallising rejects 
the impurities which collect at. the crystal boun~ 
daries, and the particles of pure metal slowly 
migrate and coalesce together so that we have a 
heterogeneous conglomerate of adhesion and 
cohesion between the pure metal and the impuri- 
ties. This misty membrane separates the crystals 
of pure metal one from the other. Obviously the 
mechanical and physical properties of the alloy— 
tenacity, ductility, elasticity, etc.—will depend 
upon the character of this film. ; 

For practical purposes the physical propertie 
of steel may be taken to depend upon (1) chemical 
composition, (2) distribution of constituents, (3) 
size of grain, and (4) the influence of stress and 
strain, We find the tenacity is lowered by ele- 
ments like silicon, phosphorus and sulphur, which 
promote the formation of graphitic carbon, or 
cementite, and by elements like copper which cause 
the formation of other separations, as well as by 
elements which increase the size of the grains, and 
by non-metallic elements which induce the for- 
mation of thick cell walls, or which separate the 
crystalline grains one from the other. On the 
other hand, the tenacity can be increased by ele- 
ments like nickel and cobalt, which possess a high 
tenacity. It may also be increased by small 
amounts of elements like manganese, chromium, 
titanium, etc., which hinder the separation of 
graphitic carbon, as well as by small amounts of 
silicon and aluminium, which hinder the formation 
of blowholes, ‘and by having certain elements pre- 
sent in proper proportions which are in harmony 
with one another, and will consequently favour the 
formation of firnily tocked crystals. 

All thosé favourable conditions are present in 
the converter process, hence the angelic metal pro- 
duced. Of course, it is understood and verified 
that nothing will be gained by guaranteeing 
sulphur and phosphorus 0.02 per cent. instead of 
0.05 per cent., for we can obtain these results in 
the basic open-hearth. The metallurgist who can 
take a steel with 0.25 per cent. carbon, with 
sulphur and phosphorus 0.05 per cent., and give 
the market something which the trade wants in 
the manner of physical properties, and can guar- 
antee his work from all physical defects, is the 
scientist who will gain the market at all times. 
There are no secondary components to contend 
with in converter steel. The blpwer who knows his 
business will give the same ideal metal at the end 
of his thirtieth heat, after 11 hours blowing, as 
he will at the commencement of his first blow. All 
the talk regarding certain elements either increas- 
ing or decreasing the tensile strength of the metal 
is all within certain limits. _ There is always a 
maximum and minimum, and the ideal steel man of 
to-day is the one who can strike the happy medium 
for the most advantageous results. 

It has been claimed that electric steel has less 
segregation than any other steel produced, but this : 
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is an a question. "When the metal is molten the 
various metallic impurities are dissolved in it, and 
some of these, like carbon, phosphorus and sulphur, 
make the metal more fusible. The result is the 
melting,point is lowered, so that with the impurities 
not as soluble in the solid metal, they have a ten- 
dency to separate on solidification. At the present 
time we have undoubtedly more segregation in 
electric steel than converter steel, owing to the fact 
of the non-metallic impurities present in the former. 
On the other hand, converter steel can and is pro- 
duced with segregation almost completely annihi- 
lated. Segregation is due to the formation of fir- 
tree crystals which grow perpendicularly to the 
cooling surface when the metal solidifies. They 
mechanically entangle some of the impurities and 
so prevent them from further travel. This is 
greatly augmented by the violent agitation which 
goes on in the converter bath during oxidation, for 
with the rapid movement of the forcible escape of 
the gases the fir-tree crystals are washed off, con- 
sequently preventing further growth of this per- 
nicious condition. 

The most obvious and plausible explanation of 
this dissimilarity of the two processes is that the 
relative masses of the two conditions—metallic and 
non-metallic—affect the cohesive ability of the mole- 
cule. It is reasonable to infer that a heavy molecule 
would form a better cohesive centre than a light 
one, and if we assume this to be the case, the 
apparently strange results become quite rational. 
The above argument may not be a complete proof 
of this important point, but the probability of the 
truth of the assumption that each centre represents 
a definite molecule has been strengthened by the 
examination of the crystals as a whole. 

While the attainment of high temperatures was 
the first achievement which called attention to the 
electric furnace, and many technical uses were 
found for it, the latter developments have been in 
the direction of using electrical heating in compe- 
tition with the various metallurgical processes where 
the combustion of fuel is employed. A cheap source 
of heat energy is coal. On the assumption that 
one ton of good coal costs 10s., and during combus- 
tion liberates heat to the e&tent of 14,000 B.T.U. 
per lb., the quantity of heat available for a half- 
penny will be about 112,000 B.T.U. According to 
the data compiled by the American Technical 
Society, with electric energy at 0.125d. per kilo- 
watt-hour we can only obtain 13,600 B.T.U. for a 
halfpenny. So it does not take long to know where 
to obtain the maximum B.T.U. at the minimum 
cost. Of course, coming down to an actual 
efficiency level, the difference would not be nearly 
as great as this. 

The consumption of electrodes in the electric 
furnace is very considerable. Current density and 


‘temperature have a most important bearing upon 


their life; and while both amorphous and graphite 
electrodes have their advantages, still, as far as 
public opinion goes, the swing of the balance lies 
in favour of the graphite electrode, because it is 
less susceptible to disintegration, has a higher 
electric conductivity, a greater uniformity of com- 
position and has slower oxidation under oxidising 
conditions. 

So we find there are quite a few essential nooks 
and corners in the electric process still unexplored, 
which should be examined before this method of 
melting can occupy the same sphere with the per- 
fected baby converter of to-day, which neglects all 


the shadows, only to reveal the “substances of the 


metallurgical world as they ought to be, and this 
the trade obtains when buying converter steel 
castings. 


Conditions in the Engineering 
Industry.* 


By Geratp Stoney, B.A.I. (Dub.), F.R.S., ete. 


One thing which has handicapped our industries 
is the reluctance of firms to utilise highly edu. 
cated labour or to adopt scientific methods. In 
looking round the industries of this district one 
is struck by the small number of men who have 
undergone a thorough scientific training at one 
of the universities or at one of the leading 
technical colleges, and who occupy prominent places 
in the firms in the district. 

How many engineering firms in the Newcastle- 
on-Tyne district have a skilled chemist on their 
staff, and what percentage of these pay him a 
decent salary? And how many heads of firms 
have sufficient chemical knowledge to appreciate 
the work and utilise the services of such a man? 
Because unless there is appreciation of the work 
done by such a man his services are useless and he 
becomes discouraged, generally finding himself up 
against the blank stone wall of there being no 
appreciation of his services; and yet chemical 
problems are continually cropping up in engineer- 
ing work. There is the question of the supply of 
materials; as a rule the manufacturer trusts to 
the name of the contractor and assumes that he 
gets materials of the composition and Pb he 
ordered. Every now and then something goes 
wrong and the question arises, why? Without a 
chemist to analyse the matgrial it is often most 
difficult to say. 

In the old days an engineering works was com- 
paratively small and as a rule one man, generally 
a clever engineer, was at the head. After his 
death, and often before, the place was turned into 
a limited liability company, and gradually fell into 
the hands of a body of men, many of them not 
technical, who had no further interest in the firm 
than to draw their salaries as directors and 
managers, and who had no financial stake in the 
concern beyond the £500 or £1,000 in shares neces- 
sary to qualify them as directors. The result is 
that the place gradually degenerates, initiative 
ceases, and it finally gets to a stage of not paying 
any dividends, and of really being kept going, not 
for the sake of the shareholders, but for the 
directors and other officials. é 

Such a firm as a rule does not put enough aside 
for depreciation, and thus its machinery and 
buildings degenerate and become obsolete, which 
makes it still less able to compete with more modern 
firms. At the same time it is not able to afford 
the money necessary to carry on the experimental 
and research work which is a necessity for any 
progressive firm, and thus its manufactures 
cease to progress with the times. Sir Charles Par- 
sons truly said that a man or firm in the face of 
financial difficulties cannot carry on research work, 
and further, that the minimum spent on research 
work should be at least 1 per cent. of the turnover, 
and that the amount it is advisable to spend is 
3 per cent. 

Another thing that must not be lost sight of is 
the urgent need of improving our educational 
system. Evening classes are good in their way, 
but more facilities should be given for the diligent 
apprentice to attend day classes, and this can be 
arranged in various ways if the employer has a 


' will to do it. 


* Abstract of Presidential Address delivered, September 6. 
before the Engineering Section of the British Association ab 


Newcastle-on-Tyne. 
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British Foundrymen’s Associa- 
tion. 


London Branch. 

A meeting of the London Branch of the British 
Foundrymen’s Association was held at the Cannon 
Street Hotel on Friday, November 17, Mr, A. R. 
Bartlett (Branch President) in the chair. ‘The 
Secretary announced that Mr. Bartlett had been 
awarded the Branch Diploma for the 1915-16 session 
for his paper on ‘‘ Foundry Risks and Remedies."’ 
In making this announcement the Secretary 
thought it would be interesting to mention that 
the paper was prepared at a few days’ notice owing 
to the failure of another lecturer, yet it gave rise 
to probably the most interesting discussion of the 
year. 

Mr. Barrtietr then called attention to the fact 
that there was present that evening Mr. J. Ellis, 
the President of the Association, whom he re- 
quested to address the members. 

Mr. Exuts, in his opening remarks, said the fact 
that he had been elected to the Presidency of the 
Association was an honour conferred not only upon 
him, but upon the London Branch (of which he is 
a past President). He first wished to impress upon 
the members the importance of the Branches. The 
Secretary had made the remark some time ago that 
the Association had no existence at all except 
through its Branches, and that was a very im- 
portant fact to remember, because it was at the 
Council meetings of the Branches that most of the 
work of the Association was carried on. The 
lectures and debates at the Branches also were the 
backbone of the educational work of the Associa- 
tion. In regard to the London Branch his opinion 
was that every effort should be made to make this 
the premier one of England. They were not yet 
quite in that position, but he. hoped that in the 
future the Association would have its offices in 
London, and then they would compare with the 
other big engineering institutions. | He compli- 
mented the Branch in being able to keep together 
so well during the terrible times the country was 
passing through. Everybody 
munition work, either directly or indirectly, and 
the members had very little time at their disposal. 
The membership still numbered 105, and to have 
kept this number together was undoubtedly very 
ood, 
P The Presipent then spoke specially on the ques- 
tion of the educational side of the Association. 
The Association, he said, existed purely as an edu- 
cational body, and if they looked at the various 
districts they would not find such a discouraging 
aspect as he had found in Luton, He had tried 
very strongly to induce the educational authorities 
there to organise foundry classes, especially in the 
evening, to interest foundry boys. After consider- 
able delay and trouble that was agreed upon, but 
the discouraging feature was that after going to 
so much trouble not one applicant presented him- 
self. Therefore, there was something to be done 
to try to get the lads and youths to take greater 
interest in their work. The future depended on 
the youth of the country, and if something was not 
done to encourage these lads to take advantage of 
evening classes and scientific education generally. 
he was afraid to think what the future would 
hold. There were so many counter-attractions for 
the youths of to-day, who got more money than they 
knew what to do with, that it was essential to 
take special steps to encourage them to more deeply 
interest themselves in higher education and the 
higher aspects of their training. 
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was engaged on’ 


On the question of methbership, taking the 
London district alone there was an enormous field 
for increase. There were in the London area over 
1,000 men directly interested in foundry work who 
were eligible for membership of the Association. 
If each member made it his duty amongst those 
whom he came in contact with to impress upon 
them the important educational work that the 
Association was doing, he felt sure there would be a 
very large influx of new members. He then re- 
ferred to the printed programme of the Scottish 
Branch for the year, which contained an appeal 
to foundrymen in which the motto of one of the 
recruiting posters had been adapted, namely, 
‘* Your country needs you; join now and do your 
bit.’’ It would be well if the London Branch sent a 
similar sort of appeal to everyone interested in 
feundry work, especially owners and _ proprietors 
whom he did not think realised yet the enormous 
amount of good that the Foundrymen’s Association 
was capable of. In the Scottish programme Mr. 
Riddell stated that most University and _scientitic 
classes were giving lessons ‘now purely upon the 
subject matter that had been published in the 
Founpry Trapes JournaL. It was very gratifying 
and important to think that the British Foundry- 
men’s Association was providing, through its pro- 
ceedings, material for the scientists to take as their 
subject matter for training their pupils. 

The CHAIRMAN, in passing a vote of thanks to the 
President, referred specially to the question of 
educating the coming generation of foundrymen. 
In Luton, evidently, Mr. Ellis had found the same 
difficulty as had been encountered elsewhere. In 
his own corner of the globe for some years they had 
tried to run a moulders’ class, but it was six years 
before they got one boy to come. ‘That boy went 
from his (the speaker’s) own shop, but it was 
decided that there must be ten before the class 
could be held. One of the members of the Educa- 
tion Committee interviewed the managing director 
of Messrs. J. & E. Hall, of Dartford, a agreed 
to pay the expenses of all the boys in his shop who 
joined this class, and give them time off to do so. 
Some pressure was brought to bear, and nine boys 
came to the class, but that was the only year that 
they were able to hold a class, and that was not 
altogether successful. One reason for that perhaps 
was that they did not have a practical man in 
charge. It had been contended by the Apprentice- 
ship Training Committee that the right type of 
boy did not enter the foundry, and that the status 
of the trade should be raised in order to get the 
right type, but his experience was that the status 
of the boy who usually went into the foundry was 
such that he was not exactly keen on going in for 
advanced education. The boys were recruited 
chiefly from the labourers’ class, the pardnts 
generally not knowing what to do with their boys, 
and if they got them in any trade they thought 
they were doing some good. Thus, the type of boy 
hitherto available did not tend to raise the status 
of the industry. It was a large proposition to try 
to educate the type of boy now obtained, and, 
therefore, it was essential that the British 
Foundrymen’s Association should do all in_ its 
power to deal with the question of education. 

Lrevtenant Gorpon, who seconded the vote of 
thanks to the President, whilst endorsing the 
general remarks that had been made, said the 
Council should consider the policy of making the 
Association an incorporated one, and thus making 
the membership still more worth striving after. 
Regarding the education of boys, a boy who 
worked from six in the morning to five in the after- 
noon was worn out, and it was impossible to expect 
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him to go to evening classes. The master should 
let the boys off an hour or two earlier, or else let 
them have a ‘‘ quarter '’ the next morning to make 
up for attendance at the classes the night before. 
That was an idea which he thought was worth 
while trying. He had been more fortunate in his 
own classes at Poplar, where he had had as many 
as 25 members. Another) point was to make the 
classes interesting, and not to stuff the foundry boy 
up with a lot of technical detail concerning 
metallurgy. Teachers must aim at putting before 
the boys something that was interesting, simple and 
practical. 

The vote of thanks having been put to the meet- 
ing and carried unanimously, the PRESIDENT, re- 
ferring to Lieutenant Gordon's suggestion that the 
membership of the Association should be made 
worth while striving for, said this matter was 
now under consideration. It would be very much 
better if there were some sort of examination to be 
passed, and a certificate of qualification issued, or 
something of that kind. No doubt that would 
come in time; the Association at present was a 
young one after all. 

The address by Mr. Aitken which had been ex- 
pected could not be given owing to pressure of 
other work. The Secretary (Lieutenant Alexander 
Hayes), therefore, gave an impromptu address on 
the construction of patterns for marine propellers, 
explaining also the theory and operation of pro- 
pellers and the factors governing their efficiency. 
The address was followed by an interesting dis- 
cussion, to which the Secretary replied. 

At the conclusion the President's chain of office, 
recently presented by Mr. Mayer, was inspected and 
greatly admired by the members. 


Annual Meeting of Newcastle Branch. 


The annual meeting of the Newcastle and District 
Branch of the British Foundrymen’s Association 
was held at Sunderland on Saturday, October 28. 
The business part of the proceedings was prefaced 
with a visit to the Sunderland Museum and 
Library, where, under the guidance of the Director 
and Chief Librarian, Mr. J. A. C. Deas, the mem- 
bers spent an enjoyable and profitable time. The 
museum is well equipped with archeological, 
historical and natural-history subjects, and Mr. 
Deas’ explanatory remarks greatly enhanced the 
interest of the visit. The company afterwards 
adjourned to the Palatine Hotel, where at the 
invitation of Mr. J. Saunders, of Sunderland, they 
were entertained to tea. 

The business part of the proceedings followed, 
the chair being occupied by the President, Mr. 
M. E. Gallon. Mr. Weir first raised the question 
of delegates’ expenses to Council meetings, and 
he proposed that the members of the Branch should 
levy themselves to the extent of 1s. per member 
per year in order to defray these expenses. He 
pointed out that it was only by adopting such a 
proposal that the representation of the Branch could 
circulate amongst the members, 

Mr. J. D. Carmicuar seconded the proposal, and 
pointed out that their rules did not permit any 
delegates’ expenses to be paid out of the ordinary 
funds. Mr. Edward Smith and the President 
also supported the proposal. 

After further discussion the President put the 
motion to the meeting, and it was unanimously 
adopted. 

The election of officers was then proceeded with, 
and Mr. Weir proposed Mr. W.J. Paulin as the new 


President. He said-he had every confidence in 
him piloting the Branch through whatever troubles 
and trials it would meet. Mr. Tait seconded, and 
the proposition was carried unanimously, Mr. 
Paulin briefly returning thanks. Mr. Carmichael 
was appointed Junior Vice-President, Mr. 
Matthews being Senior Vice-President. Messrs. 
Edward Smith and KE. Tait were appointed dele- 
gates to the Council, and Mr. H. A. J. Rang was 
unanimously re-appointed Hon. Secretary, with 


‘thanks for his past services. 


In the course of the annual report it was stated 
that in connection with Mr. Mayer’s proposal for a 
memorial to the late John Surtees, Mr. Mayer had 
started the list of subscriptions with a donation 
of £25. The question of the form the memorial 
should take was under consideration, and when 
the war was over active steps would be taken to 
bring Mr. Mayer’s proposal before the district. 
Mr. B. W. Johnston, Sunderland, had been awarded 
the Branch diploma for his paper on * 'The 
Prehistoric Founder.’’ As to membership, there 
was a net gain on last year of seven, the total 
being 106, comprising :—Members, 28; associate 
members, 49; associates, 29. On the motion or 
Mr. J. Smith, seconded by Mr. Gallon, the report 
was unanimously adopted. Votes of thanks closed 
the proceedings. 


Sheffield Branch. 


A meeting of the Sheffield District Branch of 
the British Foundrymen’s Association was held 
on November 17, the President (Mr. John Little) in 
the chair. Mr. T. Brown delivered a lecture on 
‘* Some Experiences and Lessons Learned in Steel 
Foundry Practice.”’ This will be dealt with in our 
next issue. 

The President announced that at a meeting of 
the Committee on September 4, the following reso- 
lution was proposed by Dr. Hatfield and carried 
unanimously :—‘* As the foundry trade will have, 
to be prepared for the period after the duration of 
the war, when it will be necessary to reduce the cost 
of production to compensate for the increase of 
wages, etc., it is necessary that the subject of the 
application of moulding machines, wherever pos- 
sible, should be fully discussed throughout ,the 
country, and, with this object in view, the various 
branches of our Assocation should endeavour to 
secure the services of lecturers who are competent 
to discuss the subject from an impartial and 
external standpoint. It is hoped that the parent 
Association will give every encouragement for the 
discussion of this subject, as we feel that it is in 
the best interests of all concerned that this course 
should be pursued.’’ The President added that, 
arising from the resolution, the Committee had 
arranged for R. Carrick, of Shipley, to give a 
lecture on ‘‘ The Application of Moulding. 
Machines”’ on Saturday, December 16. They 
were also endeavouring to have another lecture on 
the same subject during, the session, Further, they 
had received an invitation from Messrs. Jack- 
man & Company, of Manchester, for the members 
of the Branch to visit their works, and see the 
various types of moulding machines, etc., in opera- 
tion. The moulding machine was not in general 
favour, but there was no doubt that it would have 
to be used far more than it was at presént. It was 
not adaptable to all classes of moulding, but there 
was a great amount of work on which ‘it could be 
used. This work was not taken up at all in 
Sheffield to-day, but went to other places where 
machines were already working. 
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Non-Ferrous Notes. 


Electric Furnaces for Non-ferrous Alloys.—The elec- 
tric furnace has not yet received much attention in 
the production of non-ferrous alloys, but it is claimed 
to be successful in a process developed by G. H. 
Clamer, Philadelphia, Pa.,. U.S.A. The copper is 
melted, then introduced into an electric furnace, and 
the alloying materials added, a proper temperature 
being maintained during the addition to avoid 
volatilisation ; the resulting alloy is finally brought to 
the proper casting temperature. 

Salt and Charcoal in Copper Melting.—The use of 
both salt and charcoal in melting copper is often 
recommended. The claim for salt is that it acts as 
a flux. The copper is placed in the crucible and then 
covered with charcoal. When it begins to melt, about 
a handful of salt to a small crucible is added, or two 
handfuls to a large crucible. The salt reduces the 
oxide of copper that is formed in melting and pro- 
duces clean, free-running metal. The charcoal pre- 
vents access of the air while melting. 

Manfecual Alloy. — The name ‘‘ Manfecual’’ was 
iven to an alloy placed on the market by the Iron 
E Steelworks ‘‘ Mark,’’ Wengern-Ruhr, Germany. The 
alloy consisted of 55 per cent. copper, 25 per cent. 
manganese, 15 per cent. iron, and 2 per cent. alu- 
minium. The melting point of the alloy is low, it being 
intended for introducing iron into manganese bronze 
with perfect homogeneity. The material was claimed 
to be superior to ferro-manganese, manganese copper or 
manganese metal. The method of using is as fol- 
lows :—After the copper has been melted, about 1 per 
cent. of aluminium is added, which is immediately 
followed by the ‘‘ Manfecual” and a perfect homo- 
geneous mix is obtained. 

Defects in Bearing Metals.—Segregation in bearin 
metals often results from bad mixing, especially with 
copper or tin-lead alloys:in which excessive lead has 
been introduced. The lead separates out with some of 
the copper, forming dark patches and producing parts 
more subject to heating. This may be prevented by 
_— cooling, but the metal is then less ductile. 

‘oarse crystalline structure is due to a high tempera- 
ture when pouring the metal into the mould, but it 
may also be due to the presence of impurities, such as 
antimony, phosphorus and silicon, the last two being 
sometimes added as deoxidisers, which, if introduced 
in small quantities, remove oxygen, close up the grain, 
and thereby increase the strength; but iP in excess, 
cause compounds to be enclosed, as well as inducing 
coarse crystallisation, with a loss of ductility and dur- 
ability, and an increase in tendency to heating. The 
presence of gas or dross due to careless casting also 
causes weakness in bearing-metal. 

Oil Fuel for Alloy Melting.—As an example of the 
difficulties which beset the path of those adopting new 
rocesses, it is interesting to recall the experience of a 
oundryman who started to use oil fuel for melting 
brass. Crucibles were not used in the furnace, and 
the flame came into direct contact with the metal. Oxi- 
dation of the metal was greater than in the old style 
crucible coke furnace, and the composition of the mix- 
ture was varied to such an extent that very bad re- 
sults were obtained from the castings when they were 
subjected to hydraulic pressure. Numerous tests were 
made, and it was found that 35 per cent. more zinc 
was. lost than was allowed for. It was also found that 
all the remelt was put into one general pile, and as 
this amounted to 50 per cent. of the melt, the indis- 
criminate use of this remelt changed the composition 
very materially. Finally, all ntixtures for metal were 
made up in the laboratory, and the resulting melts were 
analysed regularly to see if the desired result were 
being got. The difficulty was thus traced and cor. 
rected. This all may seem very simple. 

Direct Production of Brass.—A unique method of 
producing brass directly by the use of low-grade zinc 
ores was the subject of a French patent by M. Pierron. 
According to the inventor’s process finely-powdered 
low-grade oxidised zine ore, etc., is heated, preferably 
in crucibles, with an excess of carbon and copper strips 
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or turnings to 800 deg.—950 deg. C. for 6 to 10 hours, 
whereby the zinc vapour is absorbed by the copper, 
without fusion of the product. It is stated that the 
copper may thus be converted into brass containing 
10 to 20 per cent. Zn in one operation, By repeating 
the operation three or four times, the zinc content may 
be raised to 40—45 per cent., but to obtain any given 
exact composition, it is necessary to melt the brass so 
formed, and make suitable additions of copper or zinc. 
Granulated Metals.—According to a process (recently 
patented by J. S. Remington) for the production of 
granulated or finely-divided metals, molten metal is 
sucked up a tube from a crucible into an ejector by the 
action of a jet of steam, air, or gas, delivered under 
pressure (100 to 200 lb. per sq. in.) through a nozzle 
into the ejector. The jet picks up the molten metal 
and delivers it as a fine spray, the particles of which 
solidify as a granulated powder on coming into con- 
tact with the cool air. The gas or steam is strongly 
heated before coming into contact with the molten 
metal, by passing it through a coil contained in a hood 
just over the crucible, the hood serving also to ex- 
clude air from the crucible. The method is particu- 
larly applicable to the granulation of aluminium. 
Pressure Moulding of Alloys. — The problem 
of producing brass and aluminium parts which 
shall be more homogeneous, tough, and perfect than 
could be produced by ordinary — methods led to 
the development of the pressed metal process, which 
was recently described before the American Foundry- 
men’s Association by Mr. E. A. Barnes. Briefly, the 
rocess is as follows :—A blank of copper or aluminium 
ee of sufficient size to contain the amount of metal 
required in the finished part is heated to a fairly high 
temperature. This hot blank of metal is then forced 
into a steel mould of the exact design and dimensions 
of the desired metal part. Powerful hydraulic presses, 
giving pressures from 500 to 2,000 tons per sq. in., are 
used to force the metal into the mould. This enormous 
ressure raises the temperature of the metal in the 
blank and causes it to flow into every part of the 
mould. The results which are obtained by this process 
of forming brass and aluminium parts are remarkable. 
The most intricate shape of piece can be formed by this 
process, and even ordinary newspaper size of letters 
reproduce perfectly on the finished part. The pressed 
metal parts are formed so accurately to size and their 
surfaces are so smooth that in many cases no machining 
is required on the part after it comes from the mould. 
Where machining is required, the parts are found to 
machine much more easily than parts cast by other 
methods. ‘The pressed metal has no tendency to cause 
the edge of the cutting tool to crumble or break. The 
pressed metal parts aré absolutely free from air and 
gas holes and sand, and because of the freedom from 
such gas and air holes, parts such as gas nozzles can 
be made by this processs. The pressed metal parts are 
much stronger and tougher than parts cast from the 
metals in question. Pressed metal brass parts are 
claimed to be as strong as bronze of English gun-metal. 
Manganese in Brass Castings.—The value of small 
additions of manganese (from 0.2 per cent.) to brass and 
bronze for castings has been urged for the following 
reasons :—Manganese reduces the oxide of copper that 
is formed in melting and thus prevents weakness in 
the casting. The gases that are absorbed in the fire 
are decomposed by the manganese and solid com- 
pounds are formed. Blowholes are thus obviated. An 
excess of manganese does no harm. In this respect it 
is unlike phosphorus, which weakens the metal if pre- 
sent in excess, and produces blowholes. Any excess 
of manganese tends to strengthen the casting. One 
writer instances a_ difficult casting that was made 
from_a mixure of 95 copper and 5 tin. No zine was 
used, but 4 lb. of manganese-copper (30 per cent.) was 
added to 100 Ibs. of mixture. The casting was made 
in green sand and poured “flat.” The metal ran very 
sharply, although a copper and tin mixture of this 
nature without zinc usually runs sluggishly. The 
manganese, however, acted advantageously and the 
result was very satisfactory. When the casting was 
polished, no pinholes or flaws of any kind could be 
seen, The difficulty often encountered in the use of 
phosphorus,’ that of minute pin-holes, was not found. 
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Grinding High-Speed Tool Steels. 


In a contribution to ‘‘ Grits and Grinds,’ an 
industrial publication issued by the Norton Com- 
pany, of Worcester, Mass., U.S.A., Mr. C. E. 
GiLLETT enters upon an explanation of the diffi- 
culties encountered in grinding high-speed tool 
steels, and suggests a remedy for them. Incident- 


ally he draws attention to the danger of ruining © 


the steel by improper grinding. In this connection 
he alludes to the idea prevalent in some quarters 
that the heat generated in; grinding does, not 
affect the temper of high-speed steel, seeing that 
it will stand up to its work and maintain a cutting 
edge under a red heat which would render a 
carbon-steel tool useless. As a matter of fact, how- 
ever, high-speed steels can be ruined as easily by 
grinding as the ordinary carbon tool steels. 

High-speed and self-hardening steels, continues 
the author, may contain tungsten, chromium, 
manganese, molybdenum, titanium or other 
elements, combined with from 0.40 to 2.20 per cent. 
carbon. Tungsten influences the rate of harden- 
ing and the depth to which the hardening effect 
penetrates below the surface. It also resists the 
formation of a large crystalline structure, and 
hence produces a keen and durable cutting edge. 
Chromium produces a very hard steel with a high 
elastic limit. The combination of tungsten and 
chromium is responsible for the remarkable 
properties of the modern high-speed steels. Man- 
ganese is used to toughen the steel without reduc- 
ing the hardness. Molybdenum has properties 
very similar to tungsten, 1 per cent. of the former 
being equivalent to 2 per cent. of the latter. 
Steels treated with titanium show greater resist- 
ance to abrasion and heat up more slowly from 
friction than steel not similarly treated. Many 
tools which are supposed to have been spoiled by 
grinding are not properly heat-treated. If the 
tools, when carefully reground, are still in poor 
condition, the chances are that the heat treatment 
is at fault. 

In grinding high-speed steels it is necessary to 
observe numerous precautions which are not neces- 
sary with the carbon steels. Undoubtedly the most 
discussed point in the grinding is with respect to 
the use of water. At first all these steels were 
ground dry. Later some, more courageous than the 
rest, advocated grinding wet. The tools being 
ground should be flooded with water. It is neces- 
sary, however, in many cases, to grind dry, and if 
care is not taken, skin softening will result. Lathe 
tools, drills and cutters burned in grinding, or 
skin softened, generally can be redeemed by grind- 
ing off 1-64 to 1-32 of an inch of the burned 
section. 

Checks and cracks are very easily obtained on 
some types of high-speed steels, if great care is 
not observed. This is possible with both wet and 
dry grinding, but more prevalent with dry grind- 
ing. An easy way to produce checked tools is to 
grind dry and occasionally dip the tool into a pail 
of water. 

Still another method of grinding is to heat the 
high-speed tools to a temperature at which a 4 
are used under normal working conditions. Suc 
grinding necessarily must be done dry. 

Wheel speeds are very important. It is a known 
fact that wheels will act harder at higher speeds. 
For general grinding, most abrasive wheel manu- 
facturers recommend a wheel speed of 5,000 surface 
feet per minute. -The properties of high-speed 
steel are such that wheels which will grind with- 
out burning or checking are considered too soft, 
when the comparison is based upon the life of 


wheels used for grinding carbon-steel tools. 
ever, it should not be forgotten that the greatly 
increased production obtained with high-speed: 
steel tools is due in a large measure to the fact 
that it is possible to do a greater amount of work 


How- 


without regrinding the tools. A careful investiga- 
tion of this point by wheel users will show them 
that the wheel cost per unit of production has 
decreased. The wheels must generally be of coarser 
grit and softer grade than is used for similar work 
on carbon steel. Coarser softer wheels cut faster 
and cooler. However, grit of too coarse a size 
will not leave a good finish on the tool, the cuttin 
edge being rough and irregular. For cylindri 
work, finer, harder wheels can be used, but for 
broad flat surfaces a very much coarser, softer 
wheel is necessary. The best results are always 
obtained when the wheel is running true. Wheels 
for tool and cutter work should always be dressed 
with a diamond, care being taken not to use too 
dull a diamond or to dress the wheel too fine. As 
soon as the wheel starts to glaze and heat the 
work, it should be dressed again. Two or three 
passes of the diamond are sufficient to produce a 
good free cutting wheel face. 

The grinding af high-speed steels commences 
immediately after the mould has been drawn from 
the castings. The surface of the billet usually con- 
tains seams, cracks or blister marks. It is neces- 
sary to grind out these blemishes prior ‘to rollin 
the steel into bar form, or poor material will 
result and a considerable amount of the stock may 
have to be rejected. The action of a seam or crac 
in high-speed steel is similar to the piping in 
billets used for steel rails and other heavy shapes. 
These billets of high-speed steel are ground either 
on a floor stand, or with a swing frame grinder, 
according to the weight of the piece. The wheel 
speeds in general average from 5,000 to 6,000 sur- 
face feet per minute. 

Many manufacturers are trying to grind high- 
speed steel and carbon tools under the same con- 
ditions and with the same wheels. Naturally this 
is possible, but such methods cannot secure the 
greatest efficiency. It is better to have two sets of 
wheels and to use each for the particular material 
whereon it is most efficient. The greatest obstacle 
encountered in this respect is the disinclination of 
the operators and foremen to be continually 
changing wheels. In the small shops the time 
necessary to change wheels would not be a serious 
factor. In the large shops a little study and con- 
scientious effort can readily effect a grouping of 
machines and routing of the work which will bring 
forth the best results in the grinding of both 
materials. 


BAUXITE BRICKS FOR FURNACE LININGS.— 
Mr. W. C. Phalen mentions amongst the uses of 
bauxite that it can be made into bricks for furnace 
linings. The purer the material used, the more re- 
fractory is the resulting brick ; moreover, the addition 
of bauxite to refractory clays, of course, not only 
increases their content of alumina but also their re- 
fractoriness. The two kinds of bricks in common use, 
made of hydrous oxide of aluminium, contain 56 and 
77 per cent. alumina respectively. The lower per- 
centage bricks are usefl as fireclay bricks, but will 
withstand higher heat. The bricks containing the 
higher percentage have been used as a substitute for 
magnesia (commonly called magnesite) bricks for — 
hearth and similar work. An instance is cited where 
bauxite bricks were used in the port end of a furnace, 
forming a bulk-head for that particular open-hearth 
furnace for 365 heats, at the end of which time a new 
roof was installed. The opposite port, in which 


magnesia bricks were used, was found in a worse 
condition. 
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Trade Talk. 


THe spring meetings of the Institution of Naval 
Architects will open on Wednesday, March 28, 1917. 


In the House of Commons on October 31 the Regis- 


tration of Business Names Bill was read a second time. 

Fraser & CHALMERS, LIMITED, are removing their 
London offices to Moorgate Hall, Finsbury Pavement, 
E.C. 


Tue Ripvce Roasting FURNACE AND ENGINEERING 


Company are erecting a plant for a Midland firm for 
the smelting of zinc concentrates. 

A wINDING-up order has been made against the 
Maidenhead Ironworks Company, Limited, of the 
Ironworks, West Street, Maicienhead. 

THe Swansea VALE Specter Company have taken a 
large tract of ground and have given contracts for 
very extensive works to be erected at Avonmouth. 

Tue TReALAw ENGINEERING AND Founpry CoMPANyY, 
Liwirep, is being. wound up voluntarily, with 
Mr. Gwilym Jones, of Mountain Ash, as liquidator. 

Messrs. F. Baxter anp H. Baxter, 76, 77, and 18, 
Parade, Birmingham, trading under the style of 
Baxters Bolt Screw & Rivet Works, have dissolved 
partnership. 

Sm W. G. Armstronc, Whitworth & Company, 
Limited, are seeking leave to bring in a Bill to carry 
out various changes and improvements in their Man- 
chester establishment. 

THeReE is evidence that Belfast is in for a shipbuild- 
ing boom after the war, requests for additional accom- 
modation having been made to the Harbour Board by 
both the Belfast shipyard firms. 

Mr. F. 8S. Bricutmore, iron and steel merchant, 
lately carrying on business at Barnby Dun, near Don- 
caster, is making an application for his discharge from 
bankruptcy at Sheffield, on December 21. 

Messrs. J. C. HawxsHaw, J. M. Dosson, & O. 
Hawkshaw, civil engineers, Millbank House, West- 
minster, London, S.W., trading under the style of 
Hawkshaw & Dobson, have dissolved partnership. 

Tue discharge from bankruptcy of Mr. F. Robinson 
iron and steel merchant and agent, 39, Exchange 
Buildings, Birmingham, has been granted subject to 
the bankrupt’s consenting to judgment for £70. 

ProGREss continues to be made with the new electric 
wagon and furnace hoists, and the gas cleaning plant, 
at the Millom Ironworks, though the work is natur- 
ely much delayed by the shortage of skilled and other 
abdour. 

Licences have been granted to Priestman Brothers, 
Limited, Holderness Foundry, Hull, under the follow- 
ing patents : 9,224/13, J. Pohlig Akt.-Ges, and another, 
grabs; 16,477/13, J. Pohlig Akt.-Ges. and another, 
grabs. 

Tue partnership heretofore subsisting between Messrs. 
W. G. Armitage and E. Armitage, mechanical engineers, 
etc., Alford, Lincs, under the style of Armitage 
Brothers, has been dissolved. The business will be 
continued by Mr. E. Armitage. 

THe CONTROLLER OF THE ForzEIGN TRADE Depart: 
MENT has published a new list of additions to the 
statutory list of firms of enemy nationality or enemy 
associations with whom persons in the United King- 
dom are forbidden to trade. 

Tue partnership heretofore subsisting between Messrs. 
A. E. Lawton and J. Grainger, carrying on business 
as machine tool merchants, at 70, Barton-arcade, Man- 
chester, under the style of Lawton Brothers, has been 
dissolved, Mr. Lawton continues under the same style. 

At the meeting of the Swansea Harbour Trustees 
recently it was staterl that arrangements had been 
made to import -considerable® supplies of Australian 
zinc ores for treatment at Swansea and district works. 
The spelter works of the district were being largely 
extended 

Ir is announced that Messrs. Vivian & Sons have 
contributed £2,000 towards the Swansea Technical 
College development scheme. The Governors are 
endeavouring to get the status.of the college raised to 
university rank. Baldwins, Limited, have given 
£10,000 for the endowment of a chair of metallurgy. 
Messrs. F. W. Gibbins & C. O. Gibbins have also 
given £1,000. 


Dick, Kerr & Company, Liuitep, have taken advan- 
tage during the past year of an opportunity to acquire 
a controlling interest in the shares of Willans & Robin- 
son, Limited. It is not proposed to make any altera- 
tion in the present directorate and management of 
Messrs. Willans & Robinson. 

Wetman, Seaver & Heap, India House, 
Kingsway, London, W.C., inform us that in conse- 

uence of the Government requiring the whole of India 

ouse and the two adjoining buildings for purposes 
connected with the wat they have temporarily removed 
to King’s House, Kingsway, W.C. 

THe business of the ship-repairing firm of Mordey, 
Sarney & Company, Limited, Newport, which early in 
the year was acquired by Mr. Frank Shearman, of 
J. Shearman & Company, Limited, and the Mount- 
stuart Dry Docks, Limited, and others, has recently 
been changed into a private limited company. 

On November 18 the offices of both the Worthington 
Pump Company, Limited, and James Simpson & Com- 
‘pany, Limited, were temporarily transferred to 
Queen’s House, Kingsway, W.C. This change is due 
to the fact that the War Office have requisitioned the 
present offices of the two companies at India House. 


Tue SwepisH GovERNMENT has prohibited the expor- 
tation to all countries and also the transit through 
Sweden of chrome, antimony, wolfram, aluminium, 
cobalt, nickel, manganese, molybdenum, cadmium and 
their alloys, except ferro alloys; ores, except iron and 
pa ore; railway and tramway rails, and high-speed 
steel. 

Tue Ratmway Executive CoMMITTEE gives notice 
that on and after December 11 no single parcel or 
ackage exceeding 112 lbs. in weight unaccompanied 
by passengers will be accepted for conveyance by pas- 
senger train subject to the following exceptions :— 
Castings and pieces of machinery in cases of proved 
urgency. 

Tue Minister or Munitions announces that he has 
made further orders under the Munitions of War Acts, 
1915 and 1916, under which seventy-four additional 
establishments have been declared controlled establish- 
ments. The total number of Controlled Establish- 
ments under the Munitions of War Acts, 1915 and 
1916, is now 4,390. 

Norice is given that the names of the undermen- 
tioned companies have been struck off the Register of 
Joint Stock Companies, and such companies are dis- 
solved :—British Metallurgical Company, Limited ; 
Patent File Cutting Company, Limited; Warner En- 
gineering Company, Limited; and the. Windsor Indus- 
trial Motors, Limited. 

Artempts are being made to revive the shipbuildin 
industry at Whitby. The disused yard, the Whitehal 
Shipyard, has been closed for a dozen years or so, but 
vessels of 5-6,000 tons were regularly launched from 
the four slips. The present project, however, aims at 
the building of much smaller craft, such as are built 
and launched at Goole and Selby. 

Tue MINIstry OF MuNITIONs is desirous of extending 
the output of casting and stamping fuse bodies and 
sockets, and casting and rolling brass rods for the 
components. Firms possessing suitable machinery and 
capable of undertaking such work are requested to 
communicate immediately with the Central Clearing 
House for Engineering Resources, Ministry of Muni- 
tions, 8-9, Northumberland Street, Northumberland 
Avenue, W.C. 

THe note which appeared in our last issue 
with regard to the proposed extension of the business 
of Vickers, Limited, to include the building of mer- 
cantile vessels is incorrect to a certain extent. We 
are informed that the Furness Railway Company have 
not sold the Harbour Yard, with a frontage of «ver 
1,500 ft. to the Walney Channel, to Vickers, Limited, 
as stated in the,note in question. . 

THe Ministry or Munitions is making an appeal 
to University women and other women of good educa- 
tion to join classes for training in tool-setting. ‘ These 
classes are being opened in London, and the course of 
training will last from eight to nine weeks. To those 
who pass the preliminary test at the end of a fortnight 


or three weeks a maintenance allowance will be paid 
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for the remainder of the course, and when proficiency 
has been attained a minimum wage of £2 per week may 
be expected. 

Tue Biantyre ENGINEERING Company, Limirep of 
Blantyre, near Glasgow, have acquired the Blantyre 
Engineering Works and Foundry, together with the 
business formerly carried on by win, Bruce & 
Govan, Ltd. The company have taken over and are 
completing all current contracts. Mr. C. Rogerson 
and Mr. A. Little, who were for many years with 
Messrs. Campbell, Binnie, Reid & Company, have been 
elected joint managing directors of the company, in 
which they have taken a substantial interest. 

THe Gas ComMITTEE OF THE MANCHESTER CoRPORA- 
TION recently arranged for a practical demonstration 
of gas-heated furnaces suitable for annealing, harden- 
ing, tempering, etc. Specially-designed furnaces for 
war-work requirements were also shown. The Chair- 
man of the Manchester Gas Committee, who presided 
at the opening ceremony, said such furnaces were 
coming more and more into use for the purposes men- 
tioned, over 500 of them having been fitted up in 
Manchester since the war began. The furnaces were 
provided by the Richmond Gas Stove & Meter Com- 
pany, Limited, Warrington. 

Tue New Lonpon Execrron Works, has 
been registered this week with a nominal capital of 
£15,000, to take over the business of the London 
Electron Works Company, Limited, - metallurgists, 
electrical and electro-chemical engineers, etc., and to 
adopt a contract between A. Taylor, receiver for the 
debenture-holders of the old company, and Geo. Cohen, 
Sons & Company, being a tender by the latter and 
acceptance by the former. The first directors are B. 
Cohen (chairman), M. G. Cohen, L. Levy, J. B. 
Batchelor, H. W. Robinson, and C. T. Batchelor. The 
memorandum of association contains various provisions 
for safeguarding the British character of the company. 

Tue Sheffield sections of the Junior Institution of 
Engineers and the British Foundrymen’s Association, 
inaugurated their winter sessions recently, by a 
joint smoking concert. Mr. T. H. Firth, the newly- 
elected president of the Engineers, presided, and was 
supported by Messrs. J. Ellis, of Luton (president of 
the British Foundrymen’s Association), J. Little (local 
president of the Foundrymen), J. R. Williams, E. B. 
Christmas, A. Piggott, R. J. Stanley, J. Dickinson, 
Harry ogy and other prominent members of the 
two bodies. ring the evening a short address was 
delivered by Mr. Ellis, who referred with pleasure to 
the fact that the Sheffield branch of the Foundrymen’s 
Association had a membership of 143, an increase of 
some 13 or 14 on last year, and spoke of the impor- 
tance of branches to the parent Association. 

In the House of Commons, last month, Mr. Renpay 
asked the President of the Board of Trade whether 


- he was aware that British engineers, by placing their 


whole plant and energies at the disposal of the Govern- 
ment for the manufacture of munitions, had been pre- 
vented from producing many of their patented produc- 
tions ; that the annual renewing fees, for such patents 
were still payable and paid ; that the periods for which 
the pete existed were nevertheless running out ; and 
would he bring in legislation to so extend existin 

patents as to substitute additional time during whieh 
a patent should run for the period during which the 
manufacturer was prevented from producing it owing 


to the nation’s call on his services? Mr. PretyMan 


_ said that proposals for dealing with the matter would 


be included in the measure amending the Patents and 


_ Designs Act to be shortly introduced. 


An order of the Home Secretary relating to the 
employment of women at night contains the followin 
conditions :—(1) Two intervals of not less than hal 
an hour each shall be allowed during the period of 
employment (12 hour shifts). _(2) A meal-room, with 
cooking and heating facilities, shall be provided by 


’ the occupier for the women to take their meals in, 


apart from the men. (3) A responsible woman shall 
be appointed by the occupier to look after their com- 
fort and welfare. (4) The occupier shall provide suit- 
able seats for the use of the women, at times, when 


their machines are not in need of attention. (5) 
Washing accommodation, including clean warm water 
and ‘towels, for the use of women. (6) No woman 
shall be employed continuously for more than 4} hours 
without an interval of at least half an hour. 

Art a meeting of the Birmingham Local Section of the 
Institute of Metals on October 31,Mr. Stantey EVERED 
(President of the Section) gave an address, in the course 
of which he pointed out how the war had produced 
among manufacturers close co-operation, even among 
those who before the war had been strong competitors. 
He suggested that instead of every firm employing a 
scientist, a central laboratory, supported by a number 
of firms or trade associations, should be established in 
each district. The district laboratories might be in 
connection with technical institutions. In Birmingham 
the Gas Department had put their research and testing 
department at the disposal of manufacturers. There 
had been started by the Government a scheme for col- 
lating the results of research already done or in pro- 
gress. He suggested that all these trade laboratories 
should be connected to this new scheme and that grants 
should be made to them by the central body,.frém the 
State, and locally by the municipalities. 

Tue Minister or Muntirons has established a Cen- 
tral Clearing House Organisation in the Ministry for 
the purpose of tracing and registering machinery which 
is idle or about to become idle. The Organisation will 
endeavour :—(a) To ensure that contracts placed by 
the Ministry are directed towards any unoccupied 
manufacturing capacity which might exist in the coun- 
try. (b) To place engineering contractors who have 
suitable facilities for particular supplies in touch with 
the Ministry and with other Government Departments 
requiring these supplies, and to help contractors who 
are able to undertake additional or more suitable work 
now or at a future date to maintain continuous employ- 
ment of.their machinery and labour. Manufacturers 
possessing idle resources and desiring to be placed in 
touch with Government Contracting Departments are 
invited to communicate with the Central Clearing 
House, Ministry of Munitions, 8-9, Northumberland 
Street, Northumberland Avenue, W.C., when further 
particulars will be sent. 

Ix the House of Commons, last month, Mr. 
Pretyman (Secretary to the Board of Trade), reply- 
ing to Mr. Ronatp M’Nem, said: The steps taken 
by Henry R. Merton & Company, to reorganise the 
company consisted in the acquisition of 29,029 shares, 
which were held before the war by the Metallgesell- 
schaft and the Metallbank in exchange for assets in 
Germany belonging to British subjects. Of these 
shares, 6,672 were acquired by naturalised British sub- 
jects of German origin who subsequently purchased a 
further 1,501 of the shares, with the result that 24,853 
of the shares previously owned by enemies were now 
held by British horn subjects and 4,176 by naturalised 
British subjects of German origin. Fifty-six per cent. 
of the issued capital of the company was now held by 
British-born subjects in addition to 16 per cent. which 
was held jointly by British born and_ naturalised 
British trustees for the benefit of British born sub- 
jects and British charities, and there would seem to 

no ground on which the company should be pre- 
vented from trading in this country. 

At the Glasgow Dean of Guild Court, on November 
10, the following permits were granted :— William 
Beardmore & Company, Limited, Parkhead, to erect 
an extension near Duke-street ; A. and J. Main & Com- 
pany, Limited, Clydesdale Ironworks, Possilpark, to 
erect additions to their works between Mansion, Ash- 
field, and Hawthorn-streets; William M’Phail & 
Sons brassfounders, 8, Wemyss-place, alterations to 
works; Bergius Launch & Engine Company, Limited, 
254, Dobbie’s-loan, to make extensions to their works 
and ereet an oil store at Canal-street ; Whiteinch Gal- 
vanising Company, Limited, 14, Harmsworth-street, 
Patrick, to erect a building ; Sir William Arrol & Com- 
pany, Limited, engineers, 85, Preston-street, Bridge- 
ton, to erect a rivet store and make extensions to their 
works; Brys and Glyson, Limited, to erect building ; 
the British Hydraulic Foundry Company, Limited, to 
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erect building at South-street, Whiteinch; Cockburn, 
Limited, Clydesdale Engineering Works, Cardonald, 
addition to boiler-house, etc. ; Harland & Wolff, Limited, 
Govan, to erect a platers’ shed in Main-street. 

A MEETING was held at University College, Gower 
Street, W.C., last month, to found a memorial to the 
late Professor Sir William Ramsay, who was associated 
with the College from 1887 to 1913, when he retired. 
Lord Rayleigh presided, and spoke of the sad and 
premature loss of the distinguished scientist, which 
was universally deplored, paying a tribute especially to 
the thoroughness of Sir William Ramsay’s methods and 
his indifference to criticism which did not rest on 
sogent argument. Sir William Ramsay’s discovery of 
helium he described as one of the most romantic pages 
of science, and said that his further discovery that 
helium appeared during the breakdown of radium was 
most important. In conclusion, the chairman spoke 
of Sir William’s rare gift of initiative and his unusual 
power of influencing people, as the result of which 
many things had been done since the war began that 
but for him would not have been done at all. Mr. J. 
A. Pease, M.P., who moved that a memorial fund 
should be raised, to be utilised in promoting chemical 
teaching and research, under a scheme to be approved 
hereafter, said he was glad on behalf of the Govern- 
ment to pay a tribute to the memory of Sir William 
Ramsay and to take part in the great i of the 
meeting. The memorial should be not merely national, 
but international. The resolution was carried. It was 
also agreed that the meeting should resolve itself into 
a general committee, with Lord Rayleigh as chairman, 
to raise the necessary fund, and an executive commit- 
tee was appointed to circulate an appeal. 

As briefly announced in our last issue, the 
amalgamation is announced of two steel-making 
firms in the Sheffield district, viz., Samuel Fox & Com- 

any, Limited, of the Stocksbridge Works, near Shef- 
Fel , and Steel, Peech & Tozer, Limited, of the Phoenix 
Special Steel Works, Ickles, Rotherham. The announce- 
ment is contained in a circular addressed to the share- 
holders of Samuel Fox & Company, Limited, by the 
secreary, which states that the arrangement, which 
is to take effect as from July 1, 1915, has been 
based upon an independent valuation. of the assets of 
both companies and the ascertainment of the profits. 
It is proposed as soon as circumstances permit, but 
within a limited time, to amalgamate the two concerns 
under a suitable title, with an agreed participation of 
each company in the capital and profits, and the direc- 
tors of each company will join board of the new 
company when it is formed. In the meantime the busi- 
ness of each company will be managed by the co-opera- 
tion of the boards of the two companies, with the 
assistance of the existing management and staff at 
each works, and the profits of the two concerns will be 
divided in the proportions agreed. These arrangements 
will be submit for the consideration of this. com- 
pany’s shareholders at the annual general meeting, and 
a resolution will be proposed authorising the directors 
to carry the same into effect. The plant at. the 
Stocksbridge Works consists of 7 Siemens furnaces, 
48 crucible melting holes, and 2 10-ton converters. 
The plant at the Phoenix Special Steel Works Ickles, 
consists of two Bessemer converters and eleven Siemens 
Martin furnaces, the production consisting of ingots 
up to 60 tons weight, tyres and axles, springs and 
spring steel, forgings, shafting, railway and tramway 
rails, am. etc. 

On the occasion of a visit of journalists to Woolwich 
Arsenal last month,’ Dr. Addison, of the Minis- 
try of Munitions, remarked that our extensions 
of «steelworks, at a probable saving of something 
like six millions a year, would make us, if our pro- 
gramme was satisfactorily developed, entirely invepen- 
dent of foreign steel oe gp by next March. During 
the Somme offensive, he said, the expenditure on 
ammunition had been about ten times the weekly rate 
in the month of January, yet there were more filled 
shells in France to-day than there were at the begin- 
ning of the war. He thought that dilution could not 
go beyond a certain point. There was essential work 


which could only be entrusted to the physically 


vigorous. The new programme was eating up explo- 
sives in thousands of tons. With regard to man-labour, 
even two new factories tor explosives must require at 
least 21,000 people, and he predicted that at least 
315,000 additional men-workers and 106,000 women- 
workers would be necessary if the augmented pro- 
gramme were to be efficiently carried out. We had 
practically to control the whole stocks of the country, 
which meant a greater interference than ever with 
private trade. There were at present 900,000 badges 
held by men of military age. In returns from 5,000 
firms who had badged men 76 per cent. were claimed 
as skilled, 19 per cent. as semi-skilled, and 5 a cent. 
as unskilled. They could not be asked to supply muni- 
tions and at the same time part with the men who 
made them. Industry was going to be equipped 
in this country better than ever it had been equipped 
before. Manufacturers would be more inclined than 
ever before to adopt scientific and up-to-date methods 
and it should be made a sine qua non in all the exten- 
sions contemplated that plant was up-to-date. 


Christmas Holidays in Munition 
Works. 


The Minister of Munitions announcesghat, in place 
of the Bank Holidays which have been postponed, two 
additional days’ holiday should be granted (subject 
to military exigencies) to establishments engaged on 
munitions work and docks as follows :— 

Where Christmas is the recognised holiday, Decem- 
ber 22 and 23, work will be resumed on December 27. 

Where New Year is the recogmsed holiday, Decem 
ber 29 and 30, work will be resumed on January 2. 

Where both are recognised, December 23 and 30, 
work will be resumed on December 27 and January 2. 

These arrangements will not apply to persons 
employed in such docks as the Admiralty may in the 
national interest determine. In any case in which, 
owing to military exigencies, it is impracticable to 

ant the holidays, due notice will be sent to the estab- 
ishment concerned. 


Board of Trade and Imperial 
Institute. 


An inter-departmental Committee, presided over by 
Mr. Harcourt, has now arranged the respective spheres 
of work and co-operation in dealing with commercial 
inquiries of the new Commercial Intelligence Depart- 
ment of the Board of Trade and the Imperial Insti- 
tute, which in recent years had become a central de- 
partment for information and investigation respecting 
the sources and uses of the raw materials of the Empire. 
In future the Technical Information Bureau of the 
Imperial Institute will answer all commercial inquiries 
respecting the sources of supply, technical uses and 
value of raw materials within the Empire, and will 
be responsible for supplying all information required 
in order to bring the producer overseas in touch with 
the manufacturer at home. 

Inquiries as to immediate supplies may be addressed 
either to the board or to the Institute, as may be most 
eonvenient, but the Commercial Intelligence Depart- 
ment of the Board of Trade will, as a rule, be pre- 
pared to deal with inquiries for immediate supplies of 
well-known raw materials, which can be obtained at 
once through ag ae! trade channels. In answering 
those inquiries in which special statistical or trade 
information is required, in addition to technical in- 
formation, the board and the Institute have arranged 
to ae gn Investigations of the possible industrial 
uses of raw materials will, as heretofore, be dealt 
with by the My vi Institute. The arrangement pro- 
posed by the Committee has now been accepted by 
the Secretary of State for the Colonies, the President 
of the Board of Trade and by the Executive Council 
of the Imperial Institute. 
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MOULDING MACHINES 


OF EVERY DESCRIPTION. 
Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 


BLACKFRIARS, MANCHESTER. 
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Deaths 


Mr. W. W. Lupton, formerly managing director of 
Joshua Buckton & Company, Limited, engineers, 
Leeds, died at Malton, on October 4, at the age 
of 72 years. 

Mr. Joun Barper, consulting engineer of Leeds, 
died on October 29, aged 78 He had been associated 
at different periods with Sharp, Stuart, & Company, 
Kitson & Company, and Mr. Samuel Fox. 

Mr. GreorcE BERNARD, manager of the smelting de- 
partment of the Wishaw Steel Works, died last month. 
The deceased, who was 64 years of age, had been for 
nearly 20 years in the service of the Glasgow Iron & 
Steel Company, Limited. 

Tue death is announced of Mr. C. L. Rogers, of 
Leeds, managing director of the British Screw Com- 
pany, Limited, Kirkstall Road. This concern was 
started by Mr. Rogers more than 25 years ago, and it 
was recently absorbed by Guest, Keen & Nettlefolds, 
Limited. . 

On October 28 the death occurred, at Hexham, of 
Mr. Chas. A. Harrison, aged 68, a well-known railway 
engineer, who for 48 years had been in the service of 
the North-Eastern Railway Company, and relinquished 
the post of chief engineer early in 1915, retaining that of 
consulting engineer. 

Tue death is reported of Mr. C. W. Bigge, of Simon- 
burn Cottage, Humshaugh, which took place, very sud- 
denly at his residence last month. The deceased 

entleman was a-director of R. & W. Hawthorn, 

eslie & Company, Limited, and was at business at 
the St. Peter’s Works of the firm up to the day of 
his death. 

Tue death has occurred suddenly of Mr. J. G. New- 
bigging, M.I.C.E., at the age of 54 years. The de- 
ceased was a member of the Institution of Civil Engi- 
neers, was president of the Manchester District Insti- 
tution of Gas Engineers during 1914 and 1915, and 
also became president of the Manchester Association 
of Students of the Institution of Civil Engineers. 

Tue death has taken place in Canada of Mr. J. B. 
Keith, second son of Mr. J. Keith, of the James Keith, 
and Blackman Company, Limited. The deceased, 
some years ago, was engaged in his father’s business, 
and was afterwards secretary of the Water-Motor Com- 
pany, Limited, which company was subsequently 
amalgamated with the James Keith and Blackman 
Company, Limited. 

Tue death has occurred of Mr. A. Davy, which took 
place at’ his residence,,2, Caxton Road, Broomhill, 
Sheffield, on October 30, after a short illness. Although 
Mr. Davy, who was in his 77th year, had been in 
failing health for some months, he had only been con- 
fined to his room since the previous Saturday. He 
was a prominent man in the commercial and industrial 
life of Sheffield, and will be best remembered as a 
director of the firm of Davy Brothers, Limited, Park 
Tronworks, from which position he retired many years 
ago. 


FOR CORE MAKING. 


New Companies. 


' New London’ Electron Works, Limited.—Capital 
£16,000 in £1 shares. 

General Engineering & Export Company, Limited.— 
Capital £5,000 in £1 shares. 

Canadian Car and Foundry Company (England), 
Limited.—Capital £25,000 in £1 shares. 

African Metals Syndicate, Limited.—Capita] £10,000 
in £1 shares. Registered office :—821, Salisbury House, 
London Wall, E.C. 

Standard Valves, Limited.—Capital £5,000 in £1 
shares.—Registered office :—Standard Works, Balmoral 
Road, Northampton. 


Townmead Engineering Works, Limited.—Capital 
£50,000 in £10 shares. Registered offices :—25, 
Victoria Street, S.W. 

Milton Manufacturing Company, Limited.—Capital 
£60,000 in £1 shares (10,000 preference), to carry on 
the business of engineers. 

Co-operative Engineers, Limited.—Capital £1,000 in 
£1 shares (500 deferred). Registered office: Newhall 
Chambers, Newhall Street, Birmingham. 

B. R. Vickers (Leeds) Engineering Company, 
Limited.—Capital £5,000 in £1 shares. Registered 
office : Gascoyne’ Street, Boar Lane, Leeds. 

Fry’s (London), Limited. — Capital £5,000 in £1 
shares, to carry on the business of engineers. Regis- 
tered office: 46, Upper Thames Street, E.C. 

John Mountford & Company, Limited.—Capital £5,000 
in £1 shares, to carry on the business of engineers, etc. 
Registered office :—2-4, Hulme Street, Manchester. 

High-Speed Grinding Company, Limited.—Capital 
£1,500 in £1 shares, to carry on the business of 

rinders of steel and metal of all kinds, etc. Secretary, 
Hewland. Registered office :—7, Eyre Lane, 
Sheffield. 

Vulcan Munition Works, Limited.—Capital £3,000 in 
£1 shares, to take over from J. E. Schunk and J. §. 
Hulton the business carried on by them at Frankfort 
Street, Birmingham. 

Mapstone Tool Company, Limited.—Capital £500 
in £1 shares, to take over the business of C. Mapstone, 
Balsall Heath, Birmingham. Registered office :—185, 
Belgrave Road, Birmingham. 

Watson & Haig, Limited.—Capital £15,000 in £1 
shares (5,000 6 p.c. cumulative preference), to carry on 
the business of agricultural machinery makers. Re- 
gistered office : Acre Ironworks, Andover. 

John Bowling & Company, Limited.—Capital £10,000 
in £1 shares (5,000 6 per cent. cumulative preference), 
to carry on the business of ironfounders. Registered 
office :‘The Union Foundry, Armley Road, Leeds. 

Graham, Davis & Partners, Limited.—Capital £2,000 
in £1 shares, to carry on the business of engineers, 
merchants, agents, etc.. Secretary, R. D. Graham. 
Registered office: 28-29, St. Swithins Lane, E.C. 


WOOD WOOL ROPE 


ALL SIZES from } to 14 in. DIAMETER. 


J, & W. BALDWIN), Ltd, 


Actual SALFORD STREET, ASTON, BIRMINGHAM. Manufacturers. 


FOR PACKING AND 
FILTERING PURPOSES. 
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WE MANUFACTURE FANS FOR EVERY PURPOSE FOR 
WHICH A FAN CAN BE USED. HIGH PRESSURE FANS 
FOR BLOWING CUPOLAS AND FORGE FIRES, VOLUMETRIC 
FANS FOR VENTILATION. INDUCED DRAFT. &c.. &c. 


Davidson & 
Co., Limited, 


= 


Sirocco Engineering Works, 


| 

| 

BELFAST. 
LONDON, MANCHESTER, = 
GLASGOW. BIRMINGHAM: 2 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS,’ 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 


Telegrams: “LOWOOD, DEEPCAR.” 


GIBBONS 


Wrot Iron Divisions 
and Gates 


FOR 
WORKSHOPS, CLOAK ROOMS, 
STORES, WAREHOUSES, Etc. 


JAMES GIBBONS, 


st. John’s Works, WOLVERHAMPTON. 
London Office : Fisher St:, Southampton Row. — 
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Personal. 


Tue Hon. Str Cuartes Parsons has been elected 
president of the Newcastle Literary and Philosophical 
Society. 

Tue gross value of the estate of the late Mr. R. 
Pickering, civil engineer, of Hensingham, near White- 
haven, is £27,328. 

Tue late Mr. Bedford McNeill, a past-president of 
the Institution of Mining and Metallurgy, left estate 
valued at £4,184 gross. 

Mr. J. Campsett, of Middlesbrough, has been co- 
opted a director of the Millom and Askam Hematite 
Iron Company, Limited. 

Tue late Captain William Morton Johnson, of 
Richard Johnson,, Clapham & Morris, Limited, left 
estate valued at £24,867 gross. 

Mr. C. J. Bewtay, a director of the Sunderland 
Shipbuilding Company, Limited, has been elected to 
the position of managing director. 

Mr. W. Goopyear, superintendent engineer of the 
marine factory at Dover of the South-Eastern and Chat- 
ham Railway Company, has retired owing to ill-health. 

Tue gross value of the estate of the late Colonel 
Buchanan, for many years managing director of 
Andrew Handyside & Company, Limited, Derby, is 
£7,300. 

Tue late Mr. J. W. Vessey, steel manufacturer, of 
Messrs. John Vessey & Sons, left estate of the gross 
value of £55,929°15s. 1d., of which £54,629 3s. 4d. is 
net personalty. 

Mr. W. N. Weston, secretary of Herbert Morris, 
Limited, Empress Works, Loughborough, has been 
elected a director of the company. He will continue to 
hold the secretaryship. 

Tue late Mr. Mason Thompson Scott, a director of 
the Leeds Steel Works, and son of the late Sir Walter 
Scott, left estate valued at £130,484, including net 
personalty of the value of £104,627. 

Sm Josepnx Jonas has resigned the chairmanship 
and membership of the Committee of the Applied 
Science Department of Sheffield University, and will 
be succeeded in the chair by Sir Wm. Clegg. 

Mr. Harry Baxter, one of the founders of Baxter’s 
Bolt, Screw, and Rivet Works, Parade, Birmingham, 
has, after 25 years, retired. This retirement will not 
in any way affect the conduct of the business, which 
will now be ¢arried on by Mr. Frederick Baxter. 

Tue Council of the Royal Society have awarded a 
Royal Medal to Dr. J. 8. Haldane in recognition of 
his services to chemical physiology. The Copley 
Medal has been awarded to Sir James Dewar, for his 
researches on the liquefaction of gases, and the Davy 
Medal to Professor Henri Louis le Chatelier, for his 
researches in chemistry. 


Applications for Patents. 


The names of communicators are printed in Italic ty 
4 new aaaper will be given when the Complete Specificat 
accepted. 


Sandberg, C. P. Method of cog J hard and tough 
structure in carbon steel. 14,110. ber «4. 
. 7. ci furnace. 14,437. October 11. 
Atkinson, A. C. Method of casting metal articles in heated 
moulds. 14,595. October 13. (New Zealand, November 


16, ‘15. 
Moffat, J. W. Electric furnaces. 14,466. October 11. 
Stock, G. J. Manufacture of iron. 14,640. October 14. 
Aerolite Piston Company. Aluminium and aluminium-alloy 
aT. 8. 14,737. October 17. 
ells, H., and Greaves, H. A. Conductive hearth’ for 
electric furnaces. 14,975. October 21. 
rd, A. H. M. J. Aluminium and aluminipm-elley cast- 
ings. 14,737. October 17. 
Ashcroft, E. A. Treatment of fused melts for removal of 
impurities. 15,336. October 27. 

Atkinson, A. C. Metal moulding and casting appliances. 
15,061. October 23. (New Zealand, November 16, 1915.) 
Riley, A. Horizontal mould for casting brass, etc., 

billets or ingots. 15,314. October 27 


Wa 


tro-Métallurgi Francaise. Manufacture of 
ingote. October 24. (France, December 
15, 1915.) 


Wolfe, H. L. T. Process of, uniting metals or alloys by 
lectric welding. 15,252. tober 26. 

lloys. 15,624, Novem L 

Asheroft. E. % Electrolysis of fused electrolytes. 15,661. 
N 2. 

and Pratt, A. E. Casting metals. 15,729. 
November 3. 

Hall, I. saiting furnaces. 15,479. October 31. 

Hall, I. Metal, etc., melting furnaces. 15,504. October 31. 

Hall, I. Liquid-fuel burners and furnaces. 15,565. Novem- 
be 


Company, W., Leigh, A. P. Sand-blast 
aratus. 15,702. ovem > 

Armstrong Whitworth, & Company, Sir W. G., and Ash- 
down, H. H. Casting steel ingots. 16,142. November 10. 

Ford, B. Fuscess a changing composition of iron and steel. 

Bosehard, 4. "Process for manufacture of hearths, etc., for 

metallurgical furnaces. 16,399. November 16. 

Hadfield, Sir R. A. Manufacture of steel. 16,389. Novem- 


ber 15. 
Hadfield, Sir R. A. Alloys. 16,459. November 16. 
James, R W. «Rietz). phite crucibles. 16,295. Novem- 


er 14. 

Jarvis, S.A... Manufacture of iron and steel. 16,307. 
Novem 14. 

Stobie, V. Manufacture of stainless steel, etc. 16,218. 
November 13. 

Stobie, V. Electric furnaces. 16,395. November 16. 

Thompson, W. P. (Bosshard). Process for manufacture of 
hearths, etc., for metallurgical furnaces. 16,399. Novem- 
ber 16. 


Skilled Men and the Army 


It is announced by the Minister of Munitions that, 
at a conference between representatives of the Amal- 
gamated Society of Engineers, the Minister of Muni. 
tions, the Under Secretary for War, the Labour Ad- 
viser to the Government, and Mr. Austen Chamber- 
lain, an agreement was come to by which the Ministers 
and delegates bound themselves for the Government 
and the society to do all they could to make successful 
the undertaking given by the Prime Minister that 
skilled men who, from natural ability or training or 
a combination of both, have a special -aptitude for 

articular and indispensable kinds of national work at 
see ought not to be recruited for general service, 
subject to the condition attached to it by the Prime 
Minister. 

In order to give immediate effect to this pledge, it 
is proposed that all members of the Amalgamated 
Society of Engineers not now fully engaged, or at any 
time hereafter ceasing to be fully engaged, shall enrol 
as war munition volunteers, the skilled men referred 
to in the agreement being those who were either jour- 
neymen or apprentices prior to August 15 last year. 

All skilled men on war work, or enrolled as war 
munition volunteers, are to be provided with a card 
of exemption from military service, issued through the 
trade unions. rders will be issued by the Arm 
Council that no man who produces such card shall 
be removed from his work without special authority 
from the War Office, which will not be given without 
reference to the Minister of Munitions and the exe- 
cutive of the man’s union. Any dispute as to the 
man’s right to hold the card shall be decided by a 
representative each of the War Office, the Ministry of 

unitions, and the executive of the union. 

The provision of skilled mechanics for the Army will 
in future be made by the Ministry of Munitions. 
Trade unions will do their utmost to provide the 
Ministry of Munitions with skilled men, who will un- 
dertake to serve at the choice of the Ministry either 
in artificers’ corps in the Army or as munition volun- 
teers in civil life. If skilled men are not secured in 
this way, it is clearly understood that recourse must 
be again had to statutory powers. 

The Amalgamated Society of Engineers will furnish 
names and, wherever possible, particulars of skilled 
men now serving in non-mechanical corps, and the 
Army Council will continue to make every effort to 
transfer such skilled men to mechanical units. 

The same proposals have been submitted to repre- 
sentatives of other skilled engineering unions con- 


cerned. 


on 
i 
re j -Riley, C. P. Horizontal mould for casting brass, etc., in 
7 billets or ingots. 15,314. October 27. : 
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Telegrams: “Durrans, Penistone.” Telephone: 21, Penistone 


Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sista 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets,,Pipe Nail«, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, ddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Machinés are invaluable for a Foun@ry, doing a larger amount of work ofa 
os oma quality, in a much shorter time than can be done by hand, without skilled 
abour, 
The following testimonial explains itself — 
“ Dear Sits,—We have been using your best Blacking for a large number of years, and always use it on our 
farge Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING €0., LD. 
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CONTROL PRICES. 


These maximum prices of iron, steel 
and coke were’ fixed’ by the Government 
until June 30, 1916, and thereafter until 
further notice. Makers may sell for 
delivery after June 30, on the under- 
standing that the fixed maximum prices 
ruling on the ist day of any month during 
the period of the contract will apply to 
all deliveries made during that month. 
This intimation must not be taken to 
authorise any sale or purchase or other 
dealing prohibited under the Defence of 
the Realm Regulations 


Pig-iIron. 


West Coast wane £ s. d. 
Nos., 1, 2and3. 6 7 6 
special under 0.03 P. &8.. 615 6 
» 0.02 ,, 

East Coast hematite, ‘mixed 

Nos.1,2and3 .. 
Special under 0,04 P. 67 6 
Special under 0.03 P & 8 615 6 

» 0.02 wit & 
Scotch hematite, mixed Nos. 

1, 2 and 3.. ee 
Special under 0.03 P. & S ae 
Welsh hematite, mixed Nos. 1, 

” 7 00 
Lincolnshire, aor or foundry « 412 6 
Cleveland, No.1 .. 

other grades & 
Northamptonshire, forge .. ee 
fdy. numbers 89,0 94/0 
Derbyshire, forge .. ax 
foundry numbers 92/6 96/6 

Derby & Notts. basic. ob 7 
Leicestershire & Notts., forge 410 0 

foundry nos. 92/6 96/6 
North Staffs, forge .. 415 0 

” » foundry 417 6 

» vasic .-. 417 6 
South Staffordshire— 

Part mine forge .. 415 0 

foundry 417 6 
Common Staffordshire 
All mine forge .. 
Warm air forge 
foundry 715 0 

Lord Dudley’s silicon 8 7 6 

Cold blast ° 926 
Scotch foundry and forge— 

Nos. 8, 4, and Pn ane grades 

of Monkiand, Dalmellington, 

Eglinton, and Govan. . 614 0 
Nos. 3, 4, and lower grades ot 

all other brands oo 


No. 1 quality in all cases to be 5s. per 
ton above these prices. 

All per ton net, f.o.t. makers’ works. 
Mers. Com. 14% 


High-Speed Tool S 
The prices for tool 
steel have been fixed as follows :— 
Finished bars, 14% Tung. 2s. 10d. 
Finished bars, 18% Tung. 3s. 10d. 
Per lb. basis. Extras as per authorised 
list. These prices are net delivered buyers’ 


works. 

The fixed prices for scraj 
be returned to to steel makers 
follows : 
Millings ‘and oe 5d 
Bar Ends 6d 


yer lb. “not delivered steel makers 
works 


scrap which must 
works are as 
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MONTHLY PRICE LIST. 


The undermentioned prices, unless otherwise specified, 


the current month. 


Ferro-Alloys 
Net, Delivered Sheffield steel — 


Ferro chrome: 4/6% carbon. Basis 
60%, scale 10s. per unit 5 | ton 38 0 ‘0 
Ferro-chrome : 6/8% carbon. Basis 
%, scale 10s. per unit. Berton 36 0 0 
Ferro-chrome : 8/10% carbon. B 
% scale, 10s. 340 (0 
Ferro-chrome : ally refin 
aranteed 2% carbon 
roken to small pieces for use in 
best quality crucible steels. Basis 
60%, scale 32s. per unit. Per wane 00 
Ferro-vanadium : 33/40% Va., 
Ib. of Va. contained in the = 015 
Basis 50%, 
5s. seale per Per ton 28 10 
Ferro- : per lb. 
carbonless. . 0 
Ferro- -molybdenum : 70/80% Mo. 
per pound of Mo. contained 
Ferro-phosphorus : 20/25 % . Per 16 10 
Ferro-tungsten: 75% to 80% 
Ib. of metallic tungsten contained 0 5 
*Ferro-manganese 80% . 25 0 
export. 30° 0 0 
* F.o.b. Liverpool. 


Ferro-silicon : 


Non-Ferrous Metals. 
Copper. 


eh 
~ 


Standard, Cash 

Three months 


o 
cocoo? 


Standard, Cash 
Three months “80 
English Ingots 


co 

= 


n 


Lead. 
Soft Foreign 
English 


= 


Antimony. 
Regulus 
Aluminium. 
Virgin Metal 98/99% 
perton 155 0 0200 0 0 
Phosphor Bronze. 
INnGoTs. 
Alloy No. I. or II 


IIl., IV. or V. 
VL. or VII. 


Per ton. 


XI. 
Cast Strips and Ingots. . 
CASTINGS. 
I. or .. 
Ill. IV.orV. . 
VL. or 
vill. 


XI. 
No. VII., “Chill, Cast, Solid 
Cored Bars 
Delivery 2 2 Cwt. free to any town 
10 per cent. Phosphor Copper . 
price of best selected copper. 
15 per cent. Phosphor Copper .. 40/- above 
price B.S. 
Phosphor Tin (5 per cent.) . £23 above 
price of English Ingots. 
(Phosphor-bronze prices supplied by 
CHARLES CLIFFORD AND SON, 
FAZELEY STREET MILLs, BIRMINGHAM). 


98/99% rib. 5 9 


ickel. 
In cubes, 98/99% 5 purity Per ton 220 0 0 
i 


are those obtaining at the commencement of 


Nickel Silver. 


per lb. 
to 1/6 


Ingots for raising --2/0 
Ingots for Spoons and Forks . 2/0 to 1/53 


» rolled to spoon size -2/14 to 1/7 
“Tungsten Metal Powder. 
| 96/98% perlb. .. 6 
*Molybdenum 

96/98% per lb. 

balt t Metal. 
97% purity were 07 6 

Quicksilver. 

75 lb. bottle 17 13 


* Net, Delivered Sheffield Works. 


Scrap Iron and Steel. 


d. £8. 4, 
Steel scrap, heavy melting. 110 0 —_ 
Iron cast _ (cupola 
metal) 85 
London (f.0.b.). 
Heavy steel ae ay = 85 0 
Light ,, 45 0 
Beary cast 80 0 


Control Prices. 
Heavy Steel Scrap 
Turnings and Borings . 2 
Per ton delivered Buyers’ “Works. 


Non-Ferrous Scrap. 


London merchants quote the follo 
prices for scrap metal, delivered London, an 
subject to market fluctuations :— 


s. d. 
uy. Electrolytic Copper Scrap ..155 0 0 
y. Selected -- 99 0 0 
iy. per Wire -135 0 0 
Selected Gunmetal Scra) 0 
Revmalied Ingot Lead 10s. under 
inglish Lead price on date of 
Stocks. 
Metals. Tons. 
Copper, Euro; and 
11,801 
Tin, "Holland, 
U.S.A. and afloat ue 21,751 
Coke. 
Middlesbrough. 
Giasgow. 
Foundry Coke F — 42 6 
Furnace Coke 31 0 _- 
London. 
Welsh or Durham Foun 
d/d London Stations 
- 4 6 53 
Ditto, d/d Birmingham 
Stations .. -- 44 0 280 
Yorkshire, d/d London 
Stations, in truck . . 422 6 
Ditto, /d Birmingham 


CONTROL PRICES OF COKE. 


d. 

Durham 
blast furnace ve 0 
foundry . 6 

South Yorkshire, West Yorkshire, 

Lancashire, Staffordshire and 

Midland Counties blast furnace 25 

South Wales blast furnace 4 = 0 


oundry ee ve 
Au per ton net. f.0,t. ovens. 


= 
| 
| 
15 0 
i 
Tin. | 
| 
2 3010 0 | 
| 
“* 


oe 
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SITUATIONS VACANT AND WANTED. 


MS (general) and Coremaker required 
pt immediately for Government Factory. Experi- 
enced men used to high class petrol motor work. Good 
wages and prospects, War bonus, and overtime. No 
man on Goyernment work or eligible for Military Ser- 
vice will be engaged.—Write or apply in first instance 
tc your nearest Board of Trade Employment Exchange, 
mentioning this paper-and No. A2673. 


ANTED, in Belgian Metallurgical Works, Good 
Draughtsman, experienced in __ installations, 
mechanical work.—Reply G. B. 40, Offices, of The 
Foundry Trade Journal, 165, Strand, London, W.C. 


ANTED, by important ironfoundry, Good Travel- 

ling Representative, possessing large clientéle in 
London and neighbouring provinces.—Reply G. B. 40, 
Offices of The Foundry Trade Journal, 165, Strand, 
London, W.C. 


7 OULDERS (general) required immediately for 
. Government Factory. Experienced men used to 
high-class petrol motor work. Good wages and pros- 
pects, war bonus and overtime. No man on Govern- 
ment work will be engaged.—Write or apply in first 
instance to your nearest Board of Trade aclorenast 
Exchange, mentioning this paper and No. A2566. 


ANTED, Foreman for Foundry. State age and 

experience. Persons employed on Government 
work need not apply.—Box 840, Offices of The Foundry 
Trade Journal, 165, Strand, London, W.C. 


‘Pigs =< required for Foundry Office. Persons em- 
ployed on Government work need not apply.— 
Write, stating age, experience, etc., to Box 842, Offices 
of The Foundry Trade Journal, 165, Strand, London, 
W.C. 

ANTED, Competent Foundry Manager, must be 

thorough organiser; machine moulding; repeti- 

tion work. Persons employed on Government work 
need not apply.—-C. & J. Hampton, Limited, Atter- 
cliffe, Sheffield. 


UPERINTENDENT required for Copper Smelting 
and Non-ferrous Metal Refining Works, to assist 
Manager, take out working costs, conduct tests, etc. 
Good opening for man of scientific education, with works 
experience and organising ability.—Write, stating age, 
experience. and salary required, to Box 856, Offices 
- an Foundry Trade Journal, 165, Strand, London, 


FOR SALE AND WANTED. 


SURPLUS PLANT FOR SALE. 


NE Patent Horizontal Sand Mixer, fitted with 
special oscillating cover, 2 grids, and 3 sets of 
beaters. Ball bearings to main shafts. Capacity 3 
to 4 tons per hour. Complete with countershafts 
and belt striking gear. By the London Emery 
Works Company. In perfect condition, equal to 
new. 


1 Flat Table Hydraulic Moulding Machine, table fitted 
with 4 lifting pins and arranged to take moulding 
boxes 50in. by 174in. Complete with wooden rammer 
blocks to press head. B y London Emery Works 
Company. Equal to new. 


1 Zin. Hydraulic Stop Valves, complete with flange and 
joint washers. 


42 Moulding Boxes, 50in. by 17sin., with planed faces. 
2 Iron Pattern Frames for plaster blocks. 


42 Moulding Boxes, 26in. by 21}in. 
Also a quantity of hydraulic piping, jin. and 1}in., 
fitted with T connections. 

Gro. Harrerstex & Sons, Keighley. 


FOR SALE AND WANTED.—cont. 


cr good Second-hand No. 2 Roots’ Blower, belt- 
driven both ends, about 12in. pulleys, good gear- 
ing, 8 in. diameter outlet underneath, wooden vanes, 
ready for prompt delivery.—Marpre & GuLort, 
Sheffield. 


OR SALE.—24-in. Invincible Sand Mixer, capacity 

3 tons per hour, for grinding, mixing and screening 

foundry sands, at lowest cost per ton.—Apply, 
HALL, 26, Paradise Square, Sheffield. 


KF ANS AND BLOWERS.—One No. 4 Roots’ Blower 

and Engine combined, by Thwaites Bros. One 
Duplicate Fan Engine. by Haggie Bros., 18 in. by 
18 in., also Guibal Fan, 20 ft. dia. by 8 ft. wide.— 
Cupwortn & JoHnson, Fagle Foundry, Wrexham. 


1 IN. Roots’ Blower, by Dempster, driven direct 
by horizontal steam engine; 8-in. ditto, by 
Thwaites, with vertical engine, self-contained; low 
price ; immediate delivery.—Witt1ams & Sons, South 
Bermondsey Railway Station, London, S.E 


NOTCHED BARS, 
SPECIFICATIONS GUARANTEED. 


MIDLAND METAL CO., COVENT 


REFINED ALUMINIUM INGOTS 


RY 


CHEAP, ACCURATE CASTINGS ? 


ARE YOU INTERESTED IN THE PRODUCTION OF 


We Specialise in 


FLASKS, etc. :: 


MOULDING MaA- 
CHINES, PATTERN 
PLATES, MOULD- 
ING BOXES, SNAP 


Telegrams: “ADAPTABLE.” 


ADAPTABLE MOULDING MACHINE CO., Stanhope St., BIRMINGHAM 
"Phone: 1966 Mid. 


Fireproof Steel 


Storage Bins 


For Workshop 
and Warehouse. 
Write for Details. 


Hadley Castie Works, 
Wellington, Shropshire. 


Joseph Sankey & Sons, Ltd., 
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THE POUNDRY TRADE 


PLUMBAGO—CRUCIBLES. 


William OLSEN, 
Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


Parting Powder. 
USA 39109 XPM 


Largest Stock of Straw and Wood 
Fibre CORE ROPINGS. 


These Ladles are manufac 
HH tured by a patented process. 


Wj each from a singe steel plate 
without weld or rivet. They are 
jextremely light, being at the 


GLUTRIN—CORE GUM. same time the strongest and 


ii most durable in the market, 


CUPOLA BRICKS. 


only weigh about Ib. 
Best Quality. 


mm, They are made of all capacities 
LESSEES OF DELPH AND TINTERN 


from 30 Ib. to 60 cwt., with or 
Hy) Without lips : also mounted or un 
mounted. They are also suitable 


List of sections and 
prices on application to 


CHAS. LTD. 


ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, CAN ALSO BE MADE IN ALUMINIUM. 


(STOURBRIDGE) Ltd., 
STOURBRIDGE, 


IMPROVED MOULDING MACHINE 


” By which Wheels or Pulleys of any description or size 
from 8 inches to upwards of 20 ft. diameter can be made, 


Kindly mention ‘whee enquiring 


THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


& BELT PULLEYS. 


WM. WHITTAKER & SONS; LID., 
SUN IRON WORKS, OLDHAM. 


; 
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The NEW 
“ Economy - Monitor” Sections 


are really Economy Sections set ‘ 
in and welded between two- q 


sheet Metal Discs. 


@. There is no time required to 
place them on hub or retaining 
device. They are simply held am 
between flanges of an ordinary © _—— 

emery grinder (as illustrated). 


@, In this way Brushes of any 
width desired are available at 
once and without cost of wider 
hubs, which have to be made to 
order. 


Code Word, Sizes. Hole. Speed. PRICE. 


Inches. K.P.M. Each. (Subject to 
Natar 8 diam, | 1 2100-2400 4/- Discount). 
Nitor |15 ,, | 14 1200-1600 


J. W. &C. J. PHILLIPS, Ltd., 23, College Hill, cannon St., London, E.C. 


DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG IRONS. 


Brands: 
R.A.M. IXL. 6.B.R. D.M.R. 
FOR CYLINDERS. FOR CHILLED CASTINGS, &c. CHARCOAL FOR MALLEABLE 


CASTINGS, &c. 
SELECTION ANALYSIS FRACTURE AND CHILL GUARANTEED « 


ALL MINE. WARM BLAST. COLD BLAST. 
1X L.-CB. 


car iF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right. 


4 
£ 
he. N 
= 
A 
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FOR ACCURATE WORK. 


IMPROVED GEAR 


WHEEL MOULDING MACHINE. 


‘In my opinion, the most generally serviceable of any now manutactured.” From ** TOOTHED GEARING,” 
by Josepie LLoRNER, A.M.1.MchvE. 2 


Driving Wheel of large Advantages. 
diameter, cut from 
master wheel 21 ft, dia. CAF Great panies of 
Cut Change Wheels. . Complete absence of 
vibration. 
Wearing Surfaces and : 
Bearing of extra large 
“area and diameter. Positive Fixing of 
too 
Radial arm for moulding 
wheels of over to ft. 


_ Perfect accuracy of 
dia. in the floor. | 
wisted Teeth 
impossible, 


Balance Slide. 


= 
| 


Used by most of the principal steel and iron founders in this country,,and also in the 
United States, Canada, Russia and China. Made in eight sizes for moulding wheels, 
from 4 inches to 10 ft. in diameter on the table, and up to-30 ft. diameter in the fioor. 


Prices and Particulars from :- 


BUCKLEY & TAYLOR LTD., 
GASTLE IRONWORKS, GREENACRES MOOR, OLDHAM. 


London ; Published by the Proprietors, EAGLAND & CoMPANy, LIMITED, 
L. 


165, Strand, a and Printed by 
Upcort GIL. & (THE AVENUE PREss), London, W.C 
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PATTERN-MAKER. 


Vol. 18. No. 170. ' FEBRUARY, 1916. Price SIXPENCE Net. 


3: FOUNDRYMEN HAVE BEEN SEEKING THIS MATERIAL FOR YEARS” 


FounpRITE is the binding material for moulding sand and cores. 


It makes Cores unbreakable and the use of-core irons unnecessary. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 


Telegraphic Address MOROD> SHEFFIELD” Telephone 4318. 


HEDLEY MOORWOOD & CO., LT. 
21, Church Street, SHEFFIELD. 
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ii THE FOUNDRY TRADE JOURNAL. 


JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED. 


STOURBRIDGE, ENGLAND. 


Manufacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS AND 
CUPOLA BRICKS. 


CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 


JOHN R. FYFE & CoO., 
- SHIPLEY, Yorks. 


FERRO-VANADIUM. 
SILICO-MANGANESE (22° 
FERRO-SILICON Containing 25 


| 23/30 


FERRO-TITANIUM. 


3 %, Carbon Maximum 


Silicon. 


Manganese and 1%, 2 %, 
%, 60 %, 7B % Silicon. 


FERRO-CHROME 65/70 ~ Cr. & 1» up to 8/10 


Carbon Maximum.., 


ALUMINIUM 98/99 ~ Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 20 CHAPEL ST., LIVERPOOL. 


Telegrams: “PERSISTENT.” Telephone No. 1134 (3 lines). 


WILLIAM CUMMING &CO.LTD..| 


FOR 
BLACKING 

PLUMBAGO 
BLACK LEAD 
CORE GUM 
COAL DUST 
ETC. 


W rite for Quotations 


Kelvinvase Mills,Maryhil! Giascow 
Sunnyede Blacking Mills, Falkirk. 
Old Packet Wharf, Midadiesbrouga 
Albion, West Bromwich. 
whittington Bracking Mills, Chesterfield. 


\ Estabiisned 1840. / 


Also 
THE WELL-KNOWN BRANDS 


IMPERIAL’? 
‘*sEUREKA’’ 
**VULCAN’’ 

**CROWN’’ 


Registeres 


Telegraphic Address 
Prudence, Glasgow. 
Blacking Mills, Cameion. 

Cumming, Whittington, Chaster field. 


| SHALACO’| 


AND 


Vol. 18. No. 171. MARCH, 1916. Price SIXPENCE Net. 


HAND LEATHERS 


For Foundry Work. 


TO RESIST THE HARD OR HOT WEAR ON HAND LEATHERS, 
APRONS, etc.. WE TAN THEM BY A UNIQUE PROCESS. 


Over 100 of the leading Iron and Steel firms of Great Britain 
FOR FOUNDRY WORK. have steadily used them for years, ‘The men like them, 


We make a specially cheap 
and suitable Hand Leather. 


K.O.K. 


THE ANDERSTON FOUNDRY CO., LD., This Trade Mark has been 
GLASGOW, granted to distinguish the 
Write :— qualities of the leather. 


100, Cheapside St., Ghvao. Its durability is unrivalled. 
29th, Sept., 1910. 
Wag. they Hand Its Water resistance is sur 


Leathers, which you have supplied to \ + 

us during the last SIX or SEVEN It is O.K. every way. 
YEARS, have given every satis- 

faction we having found them very 


durable and suitable for our work.” For this variety we have ESTABLISHED 
They are still using them. adopted this Trade Mark. Two Centuries ago. 


Send tor FREE sample pair of any variety to-day to:— 


JOHN MUIR & SON, 


TANNERS; BEITH, SCOTLAND. 
We also make specially durable tough Leather Gloves for Munition work. 
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THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


METALS ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25'/,.. Best and Cheapest. 
FERRO-VANADIUM-—33-40'/,. Highest Solubility. 
CUPRO - TITANIUM_10'/.. | 
CUPRO-VANADIUM-— 10’ ..! 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Toleprams: THERMETAL, Liverroo.” 49 and 51, The Albany, Liverpool. 
Telephone: 1680 Central. Works—GARSTON. 


NOTE: Wearean entirely BRITISH FIRM, having no connection with any other firm of similar title. 


-For High-grade Bronzes. 


WILLIAM CUMMING 


Also 
THE WELL-KNOWN BRANDS 


IRONFOUNDERS’ 

BLACKING IRONFOUNDERS ‘*EUREKA”’ 
PLUMBAGO ‘*VULCAN”’ 
BLACK LEAD 
CORE GUM FURNISHERS | 


COAL DUST 
Estabiished 1840. 


W rite for Quotations 
WORKS SHALACO 


Kelvinvase Mills,Maryhil!, Gilassow 
Sunnyside Blacking Mills, Falkirk. 


Old Packet Wharf, Middiesbrougs 


Albion, West Bromwich 
3 Cum!” Blacking Mills, Cameton. 
Whittington Bracking Millg, Chesterfield. Cumming, Whittington, Chester field, 


ii 
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FOUNDRY TRADI 


JOURNAL 


AND PATTERN-MAKER. 


Vol. 18. No. 172. APRIL, 1916. Price SIXPENCE Net. 


HAND LEATHERS 


For Munition Workers. For Foundry Work. 


TO RESIST THE HARD OR HOT WEAR ON HAND LEATHERS, 
APRONS, etc. WE TAN THEM BY A UNIQUE PROCESS. 


The leading IRON and STEEL firms of Great Britain have 
FOR FOUNDRY WORK. steadily used them for years, The men DO like them, 


We make a specially cheap 
al suitable Hand Leather. 


For Munition Workers. 


THE ANDERSTON FOUNDRY CO., LD., ; This Trade Mark K.O.K. 
GLASGOW, is now used to distinguish our 
Write :-— Munition Leathers. 
100, They are O.K. every way. 
“We beg to say that the Mer -e : Close attention is given to 
YEARS, have given every satis- 
faction, we having found them very 
durable and suitable for our work.” Kitchener of Khartoum ESTABLISHED 
They are still using them. tee - Kultur Two Centuries ago. 


Send for FREE sample pair of any variety to-day to:— 


JOHN MUIR & SON. 


TANNERS, BEITH, SCOTLAND. 
We make specially durable tough Leather Gloves for Munition Workers. 
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ii THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25’"/,. Best and Cheapest. 
FERRO-VANADIUM-—33-40'/,. Highest Solubility. 
CUPRO - TITANIUM. 10’/.. | 
CUPRO-VANADIUM— 10° .. 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


For High-grade Bronzes. 


THE BRITISH THERMIT CO., LTD., 


Telegrams: THERMETAL, Liverroo..” 49 and 51, The Albany, Liverpool. 
Telephone: 1680 Central. Works—GARSTON. 


NOTE : Weare an entirely BRIIISH FIRM, having no connection with any other firm of similar title. 


WILLIAM CUMMING & CO.LTD., 


Also 
THE WELL-KNOWN BRANDS 


FOR IMPERIAL’? 
‘*EUREKA”’ 


IRONFOUNDERS'’ 

PLUMBAGO 
BLACK LEAD 
COAL DUST 


Eslabiished 1840. 


Kelvinvase Mills,Maryhi!l!, Glasgow 
Sunnyside Blacking Mills, Falkirk. 
Old Packet Wharf, Middiesbrougn 
asg . 


Albion, West Bromwich 
Cums“ Blacking Mills, Cameton. 
Whittington Bracking Mills, NA Chesterfield. Cumming, Whittington, Chaster field. 


FOUNDRY TRAD 
JOURNAL 


Vol. 18. No. 173. MAY 1916. Price SIXPENCE Net. 


a: F OUNDRYMEN HAVE BEEN SEEKING THIS MATERIAL FOR YEARS.” 


FOUNDRITE is the binding material for moulding sand. and cores. 
It makes Cores unbreakable-and the-use of core irons unnecessary. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 


Telegraphic Address MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & CO., LTD. 
21, Church Street, SHEFFIELD. 
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THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25’/,. Best and Cheapest. 
FERRO-VANADIUM-33-40°/,. Highest Solubility. 
CUPRO - TITANIUM ade B 

CUPRO-VANADIUM— 10° ,. | bronzes. 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Telegrams)" THERMETAL, LIVERPOOL.” 49 and 51, The Albany, Liverpool. 
Telephone: 1680 Central. Works—GARSTON. 


NOTE :—We are an entirely BRITISH FIRM, having no connection with any other firm of similar title. 


WILLIAM CUMMING & CO.LTD.. 


Also 
THE WELL-KNOWN BRANDS 


FOR IMPERIAL” 
IRONFOUNDERS’ 

PLUMBAGO **VULCAN’’ 
BLACK LEAD ‘‘CROWN’’ 
CORE GUM FURNISHERS 
COAL DUST 
ETC. . Registeree 

Estabiished 1840. 


Jor Quotations “SHALAGO” 


Kelvinvase Mills,Maryhi!l!, Glasgow 

Sunnyside Blacking Mills, Falkirk. H 

Old Packet Wharf, Middiesbroura 

Cummin Blacking Mills, Cameton. 
Bracking Mills, Na Chesterfield. Cumming, Whittington, Chester field. 
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Vol. 18. No. 174. JUNE, 1916. Price SIXPENCE Net. 


IRON AND STEEL FOUNDRY REQUISITES. 


WHY BUY PLUMBAGO ? 


which has to be imported, and is now very costly, when our 


CARLTON PATENT BLACKING 


(Fine as flour and soft as silk) 


will give you just as good results at one third the cost. Can be used wet 
or dry for all kinds of Castings, heavy or light. 


Used for :— 
Light Castings 
(Unequalled for Baths) 


Ingot Moulds 
Electric Goods 
High-class Engin- 
eering Work 
Munition Work, 
&c., &c. 
WRITE OR FREE 
TRIAL SAMPLE 
AND QUOTATION. 


THOMAS 


Shipped to all 
parts of the world. 


Highly recom- 
mended by all 
regular users. 


Talked about in 
the trenches in 


Flanders. 
Always reliable. 


Agents for ‘‘“GLUTRIN.”’ 


WILKINSON & Go., Litd., 
Manufacturers, MIDDLESBROUGH. 
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THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


METALS ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM — 22-25°/,. Best and Cheapest. 
FERRO-VANADIUM- 33-40" Highest Solubility. 
CUPRO - TITANIUM 
CUPRO-VANADIUM 10°. | High-grade Bronzes. 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Teloorams: THERMETAL, Liverroo..” 49 and 51, The Albany, Liverpool. 


Telephone: 1680 Central. Works— GARSTON. 
NOTE : We are an entirely BRITISH FIRM, having ne connection with any other firm of similar title. 


WILLIAM CUMMING 


Also 
THE WELL-KNOWN BRANDS 


FOR 
IMPERIAL” 
IRONFOUNDERS’ 
/ RONFOUNDERS 
PLUMBAGO “VULCAN” 


COAL DUST 
ETO. Estabiished 1840.7 


Kelvinvale Mills, Maryhill, Glasgow. 
Sunnyside Biacking Mills, Falkirk. Telegraphic Address— 
Old Packet Wharf, Middiesbrough. Prudence, Glasgow. 
Albion, West Bromwich. Cummin, Biacking Mills, Cameien. 
Whittington Bracking Mills, Nr. Chesterfield. Cumming, Whittington, Chesterficid. 


—o— 


“CROWN’ 
Write for Quotations. fA “SH ALACO’ 


AND PATTERN-MAKER. 


Vol. 18. No. 175. JULY 1916. Price SIXPENCE Net. 


HIGH-GRADE FOUNDRY BINDER 


For Steel, Iron and Non-Ferrous Castings. 


The latest and greatest scientific attainment | 
in the Foundry world. 


MIX COREBIND POWDER 

WITH YOUR SANDS a 
AND FOLLOW YOUR GREEN STATE. 
GENERAL EASY FETTLING. 


FOUNDRY NO SCABBING. NO WASTERS. 
CLEAN CASTINGS. 
PRACTICE 


COREBIND POWDER IS MOST 
SUCCESSFUL IN CASTING HAND 
GRENADES AND TRENCH BOMBS. 


COREBIND LIQUID FOR BLACKWASH AND 
RENOVATING OLD AND SPENT SANDS. 


Liberal Samples cheerfully mailed free on application. 


V. COREBIND Ltd., 5 Castle St., Finsbury, LONDON, E.C. 
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ii. THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25°/,. Best and Cheapest. 
FERRO-VANADIUM-—33-40°/,. Highest Solubility. 
CUPRO - B 

CUPRO-VANADIUM—10°,,. | °° Bronzes. 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Telegrams: THERWETAL, Liverroo.” 49 and 51, The Albany, Liverpool. 
Telephone: 1680 Central. Works—GARSTON. 


NOTE :—We are an entirely BRITISH FIRM, having no connection with any other firm of similar title. 


Also 
THE WELL-KNOWN BRANDS 


“IMPERIAL” 

IRONFOUNDERS’ 
BLACKING 

PLUMBAGO “VULCAN” 

BLACK LEAD N HE ns CROWN’ 

CORE GUM 

COAL DUST 

ETC. Registered 


Estabiished 1840. , 
Sor Quotations. “SHAL AG 0” 


Kelvinvale Mills, Maryhill, Glasgow. 
Sunnyside Bilacking Mills, Falkirk. 
Old Packet Wharf, Middlesbrough. 


Brand— 


Telegraphic Address— 
Prudence, Glasgow. 
Albion, West Bromwich. Cummin, Blacking Mills, Camelon. 
Whittington Bracking Mills, Nr. Chesterfield. Cumming, Whittington, Chesterfield. 


WILLIAM CUMMING 


FOUNDRY TRADE 
JOURNAL 


AND PATTERN*MAKER: 


Vol. 18. No. 176. AUGUST 1916. . Price SIXPENCE Net. 


INGERSOLL- RAND 
BLOWERS 


These Blowers are of the single stage double flow type, designed 
for motor or steam turbine drive. Capacities from 3,000 to 


35,000 cubic ft. per minute, and for pressures of from 1 to 
2) pounds. 


LOW FIRST COST. SMALL FLOOR SPACE. 
HICH EFFICIENCY. STEADY FLOW OF AIR. 
NO PULSATIONS. 


These Blowers are also adapted for 
supplying biast to gas and oil heating 
and annealing furnaces. 


Bulletin 3,036 tai a full descrip- 
tion of the Ingersoli- Rand Turbo 
Blowers. May we send you a copy? 


INGERSOLL 
RAND ..°°.... 


eT, LONDON, E.G. 
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ii. THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


METALS ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25°/,. Best and Cheapest. 
FERRO-VANADIUM—33-40°/,. Highest Solubility. 
CUPRO - TITANIUM—10°/,. 

CUPRO-VANADIUM— | High-grade Bronzes. 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Telegrams: ‘ THERVETAL, Liverroo..” 49 and 51, The Albany, Liverpool. 
Telechone: 1680 Central. Works—GARSTON. 


NOTE :—We are an entirely BRITISH FIRM, having no connection with any other firm of similar title. 


WILLIAM CUMMING & CO.LTD.. 


ef THE WELL-KNOWN BRANDS 
FOR “IMPERIAL” 
IRONFOUNDERS’ 
PLUMBAGO “VULCAN” 
CORE GUM 
COAL DUST 
ETC. 


Registered 
Brand— 


['sHataco’] 


Telegraphic Address— 
Prue e, Gi 


Cummin, Blacking Mills, Camelon. 
Cumming, Whittington, Chesterfield. 


Eslabiished 1840. 


Write for Quotations. 


WORKS— 
Kelvinvale Mills, Maryhill, Glasgow. 
Sunnyside Blacking Mills, Falkirk. 
Old Packet Wharf, Middlesbrough. 
Albion, West Bromwich. 
Whittington Bracking Millis, Nr. Chesterfield. 
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FOUNDRY TRADE 


AND 


Vol. 18. No. 177. SEPTEMBER 1916. Price SIXPENCE Net. 


| C OUR IMPROVED TYPE 
give High Efficiency 


with a Low Fuel Consumption 
and actual results prove them to be the best on the market. 


Made in 15 standard sizes with melting capacities of 
from half ton to 15 tons per hour. 


Fitted with IMPROVED SPARK ARRESTORS and 


made in sections if required. 


We also MAKE Charging Platforms, Hoists, 
Foundry Ladles, Annealing Pans, Air Receivers, 
Shaking Barrels and Steel Roofs. 


STEEL WORKERS Lyp., 


Contractors to H.M. Government, 


TITAN WORKS, 
Charles Henry Street, BIRMINGHAM. 


MS: “STRUCTURAL.” 
MID. 


Send us your enquiry for any Foundry Plant before 
placing orders. 
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THE FOUNDRY TRADE JOURNAL, 


CARBON FREE 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25°/,. Best and Cheapest. 
FERRO-VANADIUM—33-40°/,. Highest Solubility. 
CUPRO - TITANIUM—10°/.. ) 
CUPRO-VANADIUM—10°/,. Fer 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE. BRITISH THERMIT CO., LTD., 


Telegrams: * THERMETAL, LIVERPOOL.” 49 and 51, The Albany, Liverpool. 
Telephone: 1680 Central. Works—GARSTON. 


NOTE :—We are an entirely BRI ISH FIRM, having no connection with any other firm of similar title. 


WILLIAM CUMMING & CO.LTD.,| 


Also 
THE WELL-KNOWN BRANDS 


FOR “IMPERIAL” 


IRONFOUNDERS’ is KA" 
BLACKING 


PLUMBAGO VULCAN" 


\ Estabiished 1840. 


Write for Quotations. “SHALACGO’ 
worRKs— 


Kelvinvale Mills, Maryhill, Glasgow. 

Sunnyside Biacking Mills, Falkirk. Telegraphic Address— 

Old Packet Wharf, Middiesbrough. Prudence, Glasgow. 

Albion, West Bromwich. Cummin, Blacking Mills, Camelon. } 
Whittington Bracking Mills, Nr. Chesterfield. Cumming, Whittington, Chesterfield. 


| “al 
ii. 
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} | “CROWN” 
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FOUNDRY TRADE 
JOURNAL 


OCTOBER 1916. Price SIXPENCE Net. 


in the Foundry world. 


MIX COREBIND POWDER 
WITH YOUR SANDS 
~ HANDLE IN THE 


AND FOLLOW YOUR GREEN STATE. 


NO CORE IRONS NOR WIRES. 
GENERAL VERY EASY FETTLING. 


FOUNDRY NO SCABBING. NO WASTERS. 
CLEAN CASTINGS. 
PRACTICE a 


COREBIND POWDER IS MOST 
SUCCESSFUL IN CASTING HAND 
GRENADES AND TRENCH BOMBS. 


COREBIND LIQUID FOR. BLACKWASH AND 
RENOVATING OLD AND SPENT SANDS. 


Liberal Samples cheerfully mailed free on application. 


V. COREBIND, Ltd., 5 Castle St., Finsbury, LONDON, E.C. 


Vol. 18. No. 178. 

; HIGH-GRADE FOUNDRY BINDER 
ute. For-Steel, and Non=Ferrous Castings. 

| The latest and greatest scientific attainment 
| 
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ii. THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


METALS ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25°/,. Best and Cheapest. 
FERRO-VANADIUM—33-40°/,. Highest Solubility. 
CUPRO - TITANIUM—10°/.. 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Telegrams: *: THERVETAL, LIVERPOOL.” 49 and 51, The Albany, Liverpool. 
Telephone: 1680 Central. Works—GARSTON. 


NOTE :—We are an entirely BRITISH FIRM, having no connection with any other firm of similar title. 


THERMIT. LIMITED. 


Proprietors; THE BIRMINGHAM METAL & MUNITIONS Co., Ltd., BIRMINGHAM. 


Established 1904. OWNERS of THE ALUMINO-THERMIC 


THERMIT WELDING 


COMPOUND. REPAIRS to BROKEN 
CASTINGS 
TITANIUM-THERMIT. 
FERRO-TITANIUM. OUR WORKS. 


PURE METALS and 
ALLOYS. 


REGISTERED TRADE MARK. 
SOLE ADDRESS:— 


675, COMMERCIAL ROAD, LONDON, E. 


PLEASE NOTE.—This Company has no connection with any other Firm or Company of similar title. 
All the Company’s Shareholders and Employees are British. 


| 
PROCESS-PATENTS. 
ay! 
TELEGRAMS : Fulmen, Step. LONDON. } é 
| 
\ 


TRADE 


Vol. 18. No. 179. NOVEMBER 1916. Price SIXPENCE Net. 


FOR CUPOLA 


FANS 


FOR FORGE. 


our ONE-FIRE ” eELectric FORGE FAN 
THE FINEST MONEY-SAVER ON THE MARKET. 


OSWALD STOTT 


RUSKIN CHAMBERS, CORPORATION 


BIRMINGHAM. 
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ii. ; THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-?5°/,. Best and Cheapest. 
FERRO-VANADIUM-—33-40°/,. Highest Solubility. 
CUPRO - TITANIUM__10°/.. 
CUPRO-VANADIUM— 10°/.. For 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Telegrams: THERVETAL, uiverroo.” 49 and 51, The Albany, Liverpool. 
Telephone: 1680 Central. Works—GARSTON. 


NOTE :—We are an entirely BRI .1SH FIRM, having no connection with any other firm of similar title. 


THERMIT, 


Proprietors; THE BIRMINGHAM METAL & MUNITIONS Co., Ltd., BIRMINGHAM. 


Established 1904, 0 <NERS of THE ALUMINO-THERMIC 


PROCESS-PATENTS. 


THERMIT WELDING 


COMPOUND. REPAIRS to BROKEN 
CASTINGS 
TITANIUM-THERMIT. et 
PURE METALS and 
ALLOYS. TELEPHONE: East, 4157. 


TELEGRAMS: Fulmen, Step. LONDON. 


REGISTERED TRADE MARK. ; 
SOLE ADDRESS:— 


675, COMMERCIAL ROAD, LONDON, E. 


PLEASE NOTE. —This Company has no connection with any othor Firm or C mpany of similar title. 
All the Company’s Shareholders and Employees are British. 
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FOUNDRY TRADE 


AND 


Vol. 18. No, 180. DECEMBER 1916. 


FOR CUPOLA 


FOR FORGE. 


our **QONE-FIRE ” ELECTRIC FORGE FAN IS 
THE FINEST MONEY-SAVER ON THE MARKET. 


OSWALD STOTT Lr 


RUSKIN CHAMBERs, CORPORATION s8T. 


BIRMINGHAM. 
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Price SIXPENCE Net 
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THE FOUNDRY TRADE JOURNAL. 


CARBON FREE 


METALS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25°/,. Best and Cheapest. 
FERRO-VANADIUM-—33-40°/,. Highest Solubility. 
B 
CUPRO-VANADIUM—10°/,. | Bronzes. 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


- for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Teloorams: THERWETAL, Liverroon.” 49 and 51, The Albany, Liverpool. 
Telephone: 1680 Central. Works—GARSTON. 


NOTE :—We are an entirely BRITISH FIRM, having no connection with any other firm of similar title. 


THERMIT, LIMITED. 


Proprietors; THE BIRMINGHAM METAL & MUNITIONS Co., Ltd., BIRMINGHAM. 


Established 1904, OWNERS of THE ALUMINO-THERMIC 


THERMIT WELDING 


SOLE ADDRESS:— 


COMPOUND. REPAIRS to BROKEN 
CASTINGS 
TITANIUM-THERMIT. at 
FERRO-TITANIUM. OUR WORKS. 
PURE METALS and 
ALLOYS. TELEPHONE: East, 4157. 


TELEGRAMS : Fulmen, Step. LONDON. 


REGISTERED TRADE MARK. 


675, COMMERCIAL ROAD, LONDON, E. 


PLEASE NOTE.—This Company has no connection with any other Firm or Company of similar title. 
All the Company’s Shareholders and Employees are British. 
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PROCESS-PATENTS. 


THE FOUNDRY TRADE JOURNAL, 


The NEW 
“ Economy « Monitor” Sections 


are really Economy Sections set 
in and welded between two- 


sheet Metal Discs. 


@. There is no time required to 

place them on hub or retaining 3 
device. They are simply held : 
between flanges of an ordinary 

emery grinder (as illustrated). 


@, In this way Brushes of any 
width desired are available at once 
and without cost of wider hubs, 
which have to be made to order. 


Code Word Sizes. Hole. Speed. PRICE. 


Inches. R.P.M. Each. 
Natar 8 diam. 1 2100-2400 4/- Discount). 


Nitor | 15 ,, 1} 1200-1600 5/- 
J.W. &C. J. PHILLIPS, Ltd., 23, College Hill, Cannon St., London, E.C. 


DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG IRONS. 


Brands: 


R.A.M. IXL. C.B.R. D.M.R. 


FOR CYLINDERS. FOR CHILLED CASTINGS, &c. CHARCOAL FOR MALLEABLE 
CASTINGS, &c. 


* SELECTION ANALYSIS FRACTURE AND CHILL * GUARANTEED 


ALL MINE. WARM BLAST. COLD BLAST. 


@AM@ ich. 1X L.-CB. 


BaF iF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right. 
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FOR ACCURATE WORK. 


IMPROVED GEAR 


WHEEL MOULDING 


**In my opinion, the most generally serviceable of any now manufactured.”. From ‘* TOOTHED GEARING,” 
F by JosepH Horner, A.M.I.Mch.E. 


Dividing Wheel of large 


Advantages. 
diameter, cut from Beep 
master wheel 21 ft. dia. Great peony of 


Cut Change Wheels. 


Complete absence of 
vibration. 


Wearing Surfaces and 
Bearing of extra large 
area and diameter. 
Radial arm for moulding 
wheels of over to ft, 
dia. in the floor. 


Balance Slide 


Positive Fixing of 
tooth section. 


Perfect accuracy of 
pitch. 


Twisted Teeth 
impossible. 


Used by most of the principal steel and iron founders in this country, and also in the 
United States, Canada, Russia and China. Made in eight sizes for moulding wheels, 
/ from 4 inches to 10 ft. in diameter on the table, and up to 30 ft. diameter in the floor. 


Prices and Particulars from :— 


BUCKLEY & TAYLOR LTD., 
CASTLE IRONWORKS, GREENACRES MOOR, OLDHAM. 


Printed for and Published by Messrs. Eacuann & Co., Lrp., 165, Strand, W.C. | 
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